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Our cover One of the important developments in 
electronics today is radio astronomy. Artist 


Kleefeld has used the theme to focus attention 
upon the IRE and the important part it will play 
for many years to come 





Visit the 
>> ATLAS I.R.E. exhib 


at Booth Nos. 344; 350 


and see demonstrations of 
equipment sold and serviced in Canada for... 


HEWLETT-PACKARD COMPANY— Comprehensive line of electronic 


test equipment DC through micro wave. 


GERTSCH PRODUCTS INC.— Frequency measuring equipment and 


ratio transformers. 


ELECTRO PRODUCTS LABORATORIES INC.—Magnetic 
pick-up probes. 


KINTEL (KAY LAB)—wWide range of DC instrumentation and closed 


circuit television. 


ERIK A. LINDGREN AND ASSOCIATES—®. F. screen rooms: 


SIERRA ELECTRONIC CORPORATON—Transmission line test 
equipment. 


TEL INSTRUMENT ELECTRONICS CORPORATION — 


Voltage regulators and vibration calibrators, TV test equipment. 


WEINSCHEL ENGINEERING & MANUFACTURING COR- 
PORATION— Co-oxio!l Attenuators and attenuation test equipment. 


SKYDYNE INC.—Test equipment transit cases and mobiles. 


TALLER & COOPER, INC.— Avtomatic data reduction and toll equip 


ment. 


ATLAS INSTRUMENT 
CORPORATION 


50 Wingold Ave., Toronto 19, Canada 
Telephone RU. 1-6174 


LIMITED 





Have you seen the Atlas Travelab yet? Watch 
MONTREAL WINNIPEG VANCOUVER for the next visit to your area. 
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contributors and special articles in this issue: 


The lead story this month (Change in 
drive converts standard tape deck for 
data recording) may send several of our 
hi-fi readers into their workshops in an 
effort to get a bit “more” out of their 
tape decks. The author, H. D. Scott, has 
certainly given them all the information 
they need to do the conversion. 

Mr. Scott claims Ambherst, N.S. as 
his place of birth. Prior to 1942 he had 
several years’ experience in the radio 
service field. With this practicai back- 
ground to his credit he was taken on the 
staff of the National Research Council as 
a technician in Naval research 

In 1943 Mr. Scott joined the Navy as 
an Electrical Lieutenant, RCNVR. After 
four years in that occupation he joined 
the Defence Research Board, Naval Re- 
search Establishment, Dartmouth, N.S. 

His special interests lie in the field of 
instrumentation. At present he is en- 
gaged in the development and refinement 
of recording and data reduction equip- 
ment and techniques. This, of course, is 
associated with measurement problems 
encountered in naval research. 


A. K. Scrivens (Pulse modulated beam 
current improves operation of mixer 
series klystrons) is the author of our sec- 
ond technical article this month. Like 
Mr. Scott, he has found employment in 
his home-town Mr. Scrivens was 
born and educated in Ottawa. Upon 
graduation from the Ottawa Technical 


area. 


High School in 1941 he joined the RCAF 
and served as a radar technician until 
1946. After discharge from the Air Force 
he joined the Radio and Electrical En 
gineering Division of National Research 
Council. Most of his time is spent work- 
ing on equipment for the 
Armed Services 

Mr. Scrivens is an 
and obtained his ticket in 


classified 
active radio ham 
1946 


While the Canadian IRE people have 
been working overtime to organize a 
first-rate convention, CEE editors have 
been scurrying around getting advance 
information on technical papers and all 
the interesting things to be shown by the 
exhibitors. From what we have seen and 
heard this promises to be another ex 
cellent meeting—one that should not be 
missed by any of the electronics engi 
neers, technicians, management and sales- 
men in Canada 

Starting on page 3 
plete information on the technical ses 
sions, exhibitors and products to be dis 
played. In addition, there is other per- 
tinent data. 

Without the active co-operation of all 
the people in the show—IRE executive, 
committee members, show management, 
publicity agents, authors and exhibitors 

this special report would not have been 
possible. But we did have excellent sup- 
port and would like to express our thanks 
to these people. 


you will find com 
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Preparing to test a Company produced rocket-firing intervalometer at —65° F. at 60,000 feet altitude 


A commercial environmental agonising 
for your producis and 
research problems to 
test lab in Canada! wempinaniee 
e low temperature 
e high temperature 
One of Canada’s first privately owned and commercially ¢ altitude 
available environmental test laboratories is ready now— e humidity 
at your service. It is designed to test components and e shock 
systems to military and commercial specifications. Here « Gileditian 
are two of the many test chambers. The left chamber tests 
at temperatures from —35° F. to 300° F., and at humidities 
from 20% to 98%. The right chamber provides tempera- 
tures from —100° F. to 300° F., at altitudes from sea level 
to 100,000 feet. If you have a qualification testing problem 
write for information on this new service to Canadian 
industry. Quotations are available on request. 


e salt_spray 
esand and dust 
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News highlights . . . 


Parliament passes radio bill . . . 


The Government's new broadcasting bill is recognized generally as a move in 
the right direction for the Canadian people and the broadcasting industry. A 
new 15-member Board of Broadcast Governors will have the power to recom- 
mend licensing of private stations. The bill also places the CBC in a better 
position with respect to financing, but it has not solved that problem completely. 


RCAF buys anti-sub radar in U.K... . 


Orders worth more than $1,000,000 have been placed with E.M./. Electronics 
Ltd., England, for an advanced type air-borne radar equipment for use in air- 
craft of the RCAF. The radar equipment is the latest aid to submarine detection 
and is being fitted in the RCAF's new Argus aircraft—designed for long-range 
anti-submarine and reconnaissance work. The radar can be used as a naviga- 
tional aid. 


Ontario libel laws cover radio, TV... 


Under the new Ontario libel laws effective September |, radio and TV stations 
in the province can be sued for libel and slander. This brings them under the 
same restrictions that have applied to newspapers since 1909. Formerly only 
the announcer could be sued. Other provinces with similar legislation are 
Alberta, Manitoba, New Brunswick, Prince Edward Island and the Northwest 
Territories. 


U. S. Navy starts radio telescope .. . 


The U. S. Navy's $60 million radio telescope project at Sugar Grove, W.Va., is 
under way. The reflector will be more than 400 ft. across with a surface of 
150,000 sq. ft. (Jodrell Bank is 250 and 50,000 respectively.) It could detect 
Russian missile launching by reflections from the moon. When used to detect 
radio emitting stars it could see 6 x 10° light years—the edge of the universe. 


R & D budgets are higher . . . 


Budgeted expenditures for research and development in 1958 are up an aver- 
age of 4% over 1957, according to a survey released by the American Manage- 
ment Association. More than 800 U.S. companies were surveyed and indicated 
R & D expenditures average 2.8% of sales in 1957. Industries reporting the 
highest percentages were: instruments (5.2%), autos (5%), electrical 
machinery (4.8%). 


EIA: New tropospheric scatter chairman .. . 


J. H. Fletcher has been elected chairman of the Tropospheric Scatter Commit- 
tee, replacing G. B. MacKimmie. Both men are with RCA Victor Company Ltd. 


New radio equipment specifications were fully discussed at a recent meeting 
between representatives from the Department of Transport and the Canadian 
Radio Technical Planning Board. Proposals tabled by the DOT were generally 
acceptable to the CRTPB members. 


The following dates have been announced for forthcoming meetings of the 
CCIR and ITU: 

The 9th plenary assembly of CCIR will take place in Los Angeles April 2-30, 
1959. 

The ITU will hold a radio conference in Geneva, Switzerland, starting August 
17, 1959 and lasting for a period of four months. 

The plenipotentiary session of ITU will take place in Geneva October 14, 
1959. It will convene for a period of two months. 
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Reliable Hug 


With recovery to 400 K ohms (minimum) in 1 micro- 
second...Hughes high-speed silicon diodes reliably 
meet the quick recovery requirements of most 
germanium types, and in addition, stand up under 
high voltages at high temperatures. In fact, the break- 
down voltages increase with temperature...thereby 
providing maximum protection when temperatures 
reach unexpected levels. With this order of reliability, 
Hughes quick recovery silicon diodes assure dependa- 
bility under the most severe operating. temperatures. 


Typical performance levels: 
Breakdown voltages at current of 0.1 mA from 
30-200 volts. 


quick 
recovery! 








lode 


80°C to +150°C 
175 volts 


Ambient operating temp. 
Reverse current—as low as 1 ,»A at 
and 25°C 

—as low as 30,A at 

and 100°C 
Special high conductance types in the quick recovery 
series are available in all voltage classes. No matter 
what your problem, chances are that there is a Hughes 
diode to meet your need. Write today for a complete 
data sheet on the Hughes quick recovery silicon diode 
—or any other Hughes semiconductor device. 


Address: HUGHES PRODUCTS, Marketing Department, 
International Airport Station, Los Angeles 45, Calif. 


175 volts 


rc 
Creating a new world with ELECTRONICS 


| HUGHES PRODUCTS 


© 1958, Hughes Aircraft Company 


For further information mark No. 46 on our Readers’ Service Card 
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People in the industry 





Dominion Electrohome scholarship 
starts one more engineer on way 


Peter Suttie, an 18-year-old gradu- 
ate of Kitchener-Waterloo Collegiate, 
has been awarded the $1,600 Do- 
minion Electrohome Industries Lim- 
ited scholarship for 1958. 

The award, providing $600 for the 
first year, $400 for the second and 
$300 for the third and fourth, was 
set up by the company three years 
ago. It is available to Kitchener- 
Waterloo students entering the field 
of radio physics, electrical engineering 
or engineering physics at a Canadian 
university. 

In addition to the amounts for the 
student, the scholarship provides an 
extra $500 per year to the university 
toward costs not covered in fees. 

Suttie will be attending Univers'ty 
of Toronto. 


Zenith Radio elects 
vice-president 

Lloyd B. Kiely has been elected 
vice-president by the board of direc- 
tors of Zenith Radio Corporztion of 
Canada, Ltd. 

Kiely, a native of Toronto, has a 
wealth of experience at the managerial 
and executive level in merchandising, 
sales promotion, sales training, adver- 
tising agency direction and other al- 
lied fields. He has been engaged in the 
radio, television and appliance busi- 
ness for the past 20 years in Canada, 
with the exception of a four-year 
period when he was a Flying Officer 
in the Royal Canadian Air Force. He 
served both in Canada and in Europe. 


Manager for Bendix 
Decca department 

Appointment of Robert G. Salus- 
bury as manager of the Bendix-Decca 
Department of Computing Devices of 
Canada Limited has been announced 
by W. S. Kendall, CDC marketing 
director. 

Salusbury studied engineering at 
Manchester University in England, 
and business administration et Cam- 
bridge. He served in the RAF during 
the war as a pilot, and retired with 
the rank of Flight Lieutenant. He ac- 
quired a great deal of experience in 
air navigation problems while attached 
to Ferry Command, operating out of 
Montreal. 

Since the war he has held several 
executive positions in the United 
States, most recently as vice-president 
of Winchester Electronics Inc., Nor- 
walk, Connecticut, and concurrently 
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corporate secretary of the Winchester 
affiliate, Pyne Molding Corporation. 


Turner joins 
MEL Sales 

D. A. Bamford, president of MEI 
Sales Ltd., Arnprior, Ontario, an- 
nounces the appointment of James B. 
(Jim) Turner as sales manager. 

Mr. Turner received his early edu- 
cation at Windsor, Ontario, and 
graduated from the Detroit Institute 
of Technology. He is a member of the 
Institute of Radio Engineers and 
active in service clubs. He was for- 
merly on the sales staff of Computing 
Devices Limited and Measurement 
Engineering Limited. 


Radio and hi-fi 
product manager 

Bert Bartholomew has been ap- 
pointed product manager for radio 
and high fidelity at Canadian Admiral 
Corporation Ltd. 

Mr. Bartholomew has been 
representative in eastern Ontario for 
the Toronto sales branch of the com- 
pany for the past four years. Before 
joining Canadian Admiral, he was 
office manager for Osler & Hammond 
Ltd. 


sales 


Sales appointment at 
Leland Electric 
Donald W. Richardson has been 
appointed assistant general sales man- 
ager of Leland Electric Canada Lim- 
ited. His new duties include the fur- 
ther development of the sales and 
customer Leland-Newman 
electric motors. 
Mr. Richardson 


service of 


has had wide ex- 
perience in the electrical industry, 
both in Canada and in the United 
States and before joining Leland over 
a year ago was manager for Reliance 
Electric and Engineering Company at 
their Dayton, Ohio, branch. 


Kiely 
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He is a member of the Professional 
Engineers of Ontario and the Engi- 
neering Institute of Canada. He at- 
tended Toronto University where he 
obtained his BSc in mechanical en- 
gineering. 


B. C. student wins 

Athlone Scholarship 

Robert Roger, son of Mr. and Mrs. 
Frank Laird of Penticion, B.C., has 
won an Athlone Scholarship for two 
years’ study in England in advanced 
electronics. He will commence his 
studies there this fall, 


Matthews is manager 
at Andrew Antenna 

Richard P. Matthews was recently 
appointed to the position of Manager 
of Andrew Antenna Corporation, 
Ltd., Whitby, Ontario. Mr. Matthews 


Matthews 


was formerly Director of Sales and 
Engineering. He will replace Mr. John 
McLeod, who is being assigned to the 
company’s new operation in Europe 

Mr. Matthews, a native of Regina, 
received his B.A. and B.E. degrees 
from Regina College and the Uni- 
versity of Saskatchewan. He has had 
extensive experience in the field of 
communication and electronics, and 
is a registered professional engineer 
in the Province of Ontario. He also is 
a senior member of the IRE and a 
member of AIEE 


Salusbury 





another product for modern industry... 
from Sfandard 


o 


Rex 





Stantec-Zebra is composed of three items 
of equipment: 

THE COMPUTER CUBICLES: Containing 
the Store, Arithmetic and Control Units 
also incorporating Monitor and Test 
equipment. 

THE CONTROL DESK: On this are mount- 
ed the Input and Output equipment and 
operating controls. 


THE POWER CUBICLE: This contains the 
Power Supply Units and the Master Pulse 
Generators. 


STANTEC-ZEBRA 


elect ro Nn iC Stantec-Zebra . . . a new Electronic Digital Computer 


. is announced by Standard Telephones and Cables. 


s © oy 
d Ig ital A medium-sized, general purpose computer, Stantec- 


Zebra is readily applicable to scientific work and 
co Mm pute r integrated data processing. 
It has been designed to make use of programming 
methods developed by skilled mathematicians. 
BRIEF SPECIFICATION: A full range of accessory units — punched paper 
EAPOT: Funded paper tape a00 Gams /eee. tape, punched cards, magnetic tape, ferrite storage 
Punched cards 600 cards /mi : : 
Magnetic Tepe 25,000 chars and high-speed printers have been developed. 
OUTPUT: Poper Tope Punch 250 chars These enable Stantec-Zebra to be used in very large 
Punched card recorder 100 cards Data Processing installations. 
Magnetic Tape 25,000 chars a es 
naan schiaes We invite your enquiries on how Stantec-Zebra can 
Character printer 100 chars /sec. not only reduce your Data Processing costs — but also 
Ceapeiater atcnetians increase efficiency within your organization. 


Stondard Telephones and Cables Mfg. Co.(Canada) Lrd. 
9600 St. Lawrence Bivd., Montreal 12, Que. 

PRODUCTS FOR INDUSTRY — THE WORLD OVER COVERING ALL AREAS 

OF THE TELECOMMUNICATION FIELD, INCLUDING RESEARCH AND 

DESIGN, PRODUCTION, INSTALLATION AND OPERATIONAL TESTING. 


For further information mark No. 68 on our Readers’ Service Card 
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Reports from the industry 





Manitoba Telephone subscribers 
will soon use the Ericofon 


Telephone subscribers in Manitoba 
soon will be using the Ericofon, the 
modern one-piece telephone instru- 
ment with the speaking device, re- 
ceiver and dial in a single unit. Mani- 
toba Telephone engineers have com- 
pleted tests on a number of instru- 
ments and found the Ericofon among 
the leaders in quality, besides having 
customer appeal. 

Initially, the new instruments will 
be available for extension service only. 
Main worry of Manitoba Telephone 
authorities: how to cope with an ex- 
pected flood of requests to replace old 
equipment with the new Ericofon. 


Measurement Engineering forms 
industrial control div. 

Measurement Engineering  Ltd., 
Arnprior, Ontario, has created an in- 
dustrial control division. This step re- 
flects an increased tempo and greater 
activity planned in industrial controls. 

Offices are being set up for sales, 
application, engineering and service in 
Toronto, Montreal as well as Arnprior. 


Aeromagnetic Surveys Ltd. 
changes name 

Hunting Associates Limited an- 
nounces a change of name of one of 
its companies in the Canadian Group. 
Effective immediately, Aeromagnetic 
Surveys Limited will in future be 
known as Hunting Airborne Geophys- 
ics Limited. 

This company, under the name of 
Aeromagnetic Surveys Limited, has 
been active in the field of airborne 
mining and oil geophysics since its 
formation in 1949, and has designed 
and developed geophysical  instru- 
ments for which it has received blue 
ribbon mining awards in 1956 and 
1957. 


Advance Relay appoints 
Canadian rep. 

A newly-completed agreement be- 
tween the Electronics Division of EI- 
gin National Watch Company, Bur- 
bank, Calif. and Cannon Electric Can- 
ada Ltd., appoints Cannon as exclu- 
sive sales representatives for Advance 
Relays in Canada. 

According to W. R, Entrikin, gen- 
eral sales manager for Advance Re- 
lays, Cannon will maintain complete 
relay stocks in their new Toronto 
plant. The Cannon sales organization 
will service present and future Ad- 
vance accounts. Cannon’s Cana- 
dian staff of engineers will be avail- 
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able to customer design engineers who 
require counsel, and, in addition, Ad- 
vance will send its own engineers to 
Canada to help on complicated relay 
requirements. 


New Montreal office for 
R-O-R Associates 

R-O-R Associates announces the 
establishment of new branch office fa- 
cilities in the Montreal area. Prem- 
ises at 3333 Cavendish Boulevard 
(HUnter 1-0700) will be managed by 
Mr. Ralph Haywood, R-O-R senior 
field engineer. Complete office facili- 
ties and technical data are being pro- 
vided to improve service to Montreal 
area customers. Complete stocks of 
Helipot potentiometers and I.E.R.C. 
tube shields are available for immedi- 
ate delivery. A selection of test in- 
struments is available for display and 
loan. 


Electromechanicai Products 
has new principal 

Electromechanical Products, Agin- 
court, Ontario, has been appointed 
sole Canadian representative for 
Minelco (Miniature Electronic Com- 
ponents Corp.) Holbrook, Massachu- 
setts. Stocks of all units—micro mini- 
ature potentiometers, resistors, vol- 
ume controls—will be carried in To- 
ronto. 


Elk Lake gets 1,500- 
watt tv satellite 

Canada’s highest power television 
satellite, located at Elk Lake, Ontario, 
began commercial operations on Au- 
gust 14. Servicing the communities of 
Elk Lake, Haileybury, New Liskeard 
and Cobalt, the satellite will bring tele- 
vision service to an area which pre- 
viously had none. Powered by a Gen- 
eral Electric 1500-watt modular trans- 
mitter, the Elk Lake satellite receives 


The Hoffman magnalog 
logic system is indica- 
tive of the trend in auto- 
mation systems. The 
three interchangeable 
modules are designed 
to provide “not”, “or”, 
“and”. The “not” mod- 
ule is a series-type pulse 
magnetic amplifier; the 
other two consist of sili- 
con double anode, zener 
diodes 
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its signal from its ‘parent station 
CFCL-TV Timmins and rebroadcasts 
it to homes in the area 


Western reps for 
Zenith Radio 

Zenith Radio Corporation of Can- 
ada, Ltd., has announced the appoint- 
ment of four companies as distributors 
of Zenith radio, television, phono- 
graph, high-fidelity, and stereophonic 
high-fidelity instruments in western 
Canada. 

The J. H. Ashdown Hardware Co., 
Ltd., 157 Bannatyne Avenue, Winni- 
peg, was selected to handle distribu- 
tion in Saskatchewan, Manitoba and 
a western section of Ontario 

The Bruce Robinson Electric (Edm.) 
Ltd., will distribute Zenith products to 
recognized dealers in northern Alberta 

The Bruce Robinson Electric Ltd., 
of Calgary, is the distributor in south- 
ern Alberta and the East Kootenay 
market area in British Columbia. 

Major Appliances and Refrigeration 
(B. C.) Ltd., of Vancouver, will serve 
dealers within the province of British 
Columbia and the Yukon territory of 
Canada, except for the East Kootenay 
area and the northeast section of Brit- 
ish Columbia known as the Peace 
River block 


Department of Defence 
Production contracts 

Unclassified defence 
electronic equipment in 
$10,000 were awarded to the follow- 
ing firms during the past month 

Bell Telephone Co. of Canada, 
maintenance of telephone plant, $10,- 
000; Canadian Foils Ltd., equipment, 
$101,505; Cdn. General Electric Co. 
Ltd., equipment, $43,671 and tubes, 
$32,899; Cdn. Marconi Co., airborne 
doppler navigator, $750,000; Philco 
Corp. of Canada Ltd., technical serv- 
ices, $11,747, $13,213, $11,258 and 
$13,838; R.C.A. Victor Co. Ltd., tech- 
nical services, $44,934; Rediffusion 
Inc., tactical trainer, $845,425; Spar- 
ton of Canada Ltd., radar equipment, 
$636,949; Standard Telephones & 
Cables Mfg. Co. (Canada) Ltd., com- 
munication equipment, $462,445 


contracts for 


excess of 
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Design better prod 


[aleve] \] =m - 18] =]=] 4 -. 


High impedance circuits in Northrop’s Snark Senaitiv lect ‘ ts led inst ist 
missile are coated with Silastic RTV for pro- ensitive electronic components are Sseaied against moisture 


tection against moisture and vibration at and cushioned against vibration with a coating of Silastic* 
temperature extremes. Silastic RTV is easy to RTV, the Dow Corning silicone rubber. Silastic RTV forms 
apply . . . vulcanizes at room temperature. a rubbery silicone solid in 24 hours at room temperature. 
Stays resilient from —70 to 260C. This “do-it-yourself” 
material is used for a wide range of encapsulating, potting 
TYPICAL PROPERTIES OF SILASTIC RTV and caulking applications. Write for free sample and com- 
plete information. 





ee ee, ae. se If you consider ALL the properties of a silicone rubber, 


Dielectric strength, volts/mil . . 300 to 500 you'll specify SILASTIC. 


ke , “ 
Surface resistivity at 50% 72. 


Relative humidity, ohms . . 2.8x10'% 


Dielectric constant, 
105 cycles per second . . o « 8 


Dissipation factor, DOW CORNING SILICONES LTD. 
105 cycles per second . . « « 0.003 ; 
TIPPET RD., DOWNSVIEW, TORONTO, ONT. 
For further information mark No. 40 on our Readers’ Service Card 
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w Corning Silicone Dielectrics 


NCREASE LIFE AND DEPENDABILITY 


Laminates made by bonding glass cloth with 
Dow Corning silicone resins have high arc 
resistance, low loss factor, low moisture 
absorption, excellent retention of dielectric 
properties at high temperatures. Strong, 
lightweight—produced by leading laminators. 


Stromberg-Carlson telephone switch insulator 


2 ¥, “3 A protective film of Dow Corn- 
SILICONE. ExT oe ing 200 Fluid spray coated 
FLUIDS s = on electronic assemblies pro- 


tects terminals, clips, switches 


PROTECT . 45 ' and other exposed connections 


rf oi ‘ . from the harmful effects of 
ASSEMBLIES y : ? Glass and cer- 


r condensation. 
FROM 2 Nie aod f 4 amic insulators coated with 
. ae silicone fluid have low current 
MOISTURE ; leakage and a high degree of 
” 4 surface resistivity, even under 
very humid conditions. 


SILICONE COMPOUND PREVENTS 
ARCS, GROUNDS, SHORTS 


Nonmelting, nongumming Dow Corning 3 
Compound stays in place . .. provides an 
effective, moisture-proof dielectric seal for 
all types of electronic equipment. As a pot- 
ting or filling material for electronic com- 
ponents and assemblies, silicone compounds 
flow into place with gentle pressure ... have 
a serviceable temperature range of —40 to 
205 C. Free sample available. 


AN Connector Terminals, Navy Helicopter 


For further information on these products write DOW CORNING SILICONES LTD. 


For further information mark No. 40 on our Readers’ Service Card 
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World Leader in Precision Magnetic Tape Recording Instruments 


Ampex Tape Recorders are in service throughout the world in television and radio stations, 
and in professional sound recording studios... wherever finest quality is required. 


VR-1000 Videotape* Recorder MODEL 300 Magnetic Tape Recorder 

First commercially available Videotape Recorder. Magnet- Standard of the professional recording industry, it.consist- 
ically records what the TV camera ‘“‘sees,’’ in either black ently delivers the finest in audio reproduction. Available in 
and white or color. Playbacks look “‘live.”’ as many as 8 channels, in console and rack mounting. 


MODEL 351 Magnetic Tape Recorder MODEL 3200 Magnetic Tape Duplicator 

First choice of the broadcasting industry. Features printed High speed duplication, with superb fidelity, of recorded 
circuits and miniature tubes. Available in console, rack and master tapes. Makes up to 10 copies at one time. Available 
Portable models, with one or two channels. Sold by dealers. with one, two or four channel heads. 


Fully illustrated brochures, complete with specifications, are available on each 

recorder and the duplicator. Technical bulletins are also available on the following subjects: 
VIDEOTAPE RECORDING ¢ VIDEOTAPE SPLICING ¢ MULTI-CHANNEL RECORDING e 
MULTI-CHANNEL TECHNIQUES e Write for the copies you want, today. 





1537 THE QUEENSWAY, TORONTO AMERICAN 
CORPORATION 














*TM Ampex Corporation 


For further information mark No. 15 on our Readers’ Service Card 
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uS at the Canadian 


LRE. CONVENTION 


TORONTO, OCTOBER 8, 9 & 10 


Besides research and production skill Marconi offers top-flight technical 
assistance to the Canadian electronic industry. If you would like informa- 
tion on any of the following specialized tubes or components, call on our 
Marconi specialists at Booth 145. 


Receiving & TV Picture Tubes - Power Tubes - Magnetrons «+ Klystrons 
Image Orthicons «+ Carcinatrons « Thyratrons + Travelling Wave Tubes 
Rectifier Tubes « Clarostat Controls and Resistors « National Components 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


CANADIAN Marconi COMPANY 


830 BAYVIEW AVENUE, TORONTO 


Branches: Vancouver * Winnipeg * Montreal * Halifax * St. John's, Nfld. 
For further information mark No. 34 on our Readers’ Service Card 
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a aoe 


THE WORLD’S (== a 
eel 5 This exceptionally fine vacuum tube 


voltmeter rapidly and conveniently 


Fi aa & ST mar oa measures AC volts (RMS), AC volts 
rac ds “oh (peak-to-peak), DC volts, resistance 

: nee Ree and db. Convenient front panel zero 

adjust and ohms adjust controls. Low 


ELECTRONIC EQUIPMENT . | ; , Tr voltage scale provides over 2%” of 


‘ : scale length per volt measured! Fea- 
IN KIT FORM i tures: modern circuit design for faster, 
easier construction and stable perform- 


ance; logical and functional placement 


COosTSs LESS THAN of controls for smooth, rapid operation; 
1% precision resistors used for high 


accuracy; high impedance 11 megohm 


THINK 4 input. Comprehensive construction 
e MODEL V-7A manual for simplified assembly. 


Heathkit 5” Heathkit CONDENSER 
OSCILLOSCOPE CHECKER KIT 


KIT Checks condenser and resistor values 

quickly and accurately, also their oper- 

MODEL O-12 , ating characteristics. Makes capacity 

measurements in four ranges: .00001 

Top quality fea- mfd.— .005 mfd; .001 mfd— .5 mfd; 

tures at half the .1 mfd—50 mfd; and 2 mfd 1,000 

cost. of ordinary mfd. Measures reueomes from 100 

equipment. Vertical ohms to 5 megohms. Transformer oper- 
frequency response ated for complete safety MODEL C-3 

from 3 CPS to 5 


me + 1.5 db — 5db o 

without_extra + Heathkit VISUAL-AURAL 

switching. Response 

is down only 2.2 db SIGNAL TRACER KIT 

at 3.58 mc. Heath 

aie : arn patented sweep cir- Ideal for tracing RF, IF and audio sig- 

cuit functions from 10 CPS to better than 500 ke nals in AM and FM receiver circuits. 
in five steps, giving five times usual sweep. Two and for checking transistor type radios. 
etched metal circuit boards for faster, easier Contains unique “noise locator” circuit. 
assembly and stability. Has automatic sync circuit Doubles as utility amplifier for servic- 
with self-limiting cathode follower. Complete, ing record changers, pickups, etc. Can 
step-by-step instructions, and large pictorial dia- also be used as test speaker. Versatil- 
grams supplied for easy assembly. ity plus—at an economical price 


Heathkit SIGNAL GENERATOR KIT 


———— This tried and proven generator covers 
; 160 ke to 110 me on fundamentals in 
five bands, and calibrated harmonics 
extend to 220 mc. Very popular in 
service shops, laboratories and home 
workshops. RF output is in excess of 
100,000 microvolts, controlled by a 
variable and _ fixed-step attenuato1 
Output is pure RF, RF modulated at 
400 cps, or 400 cps audio for amplifie: 
testing 


MODEL SG-8 


Heathkit ; 
COLOR BAR seinenio = a 


AND DOT GENERATOR oo hum or vibration. Features improved linear- 
= ity-effective AGC-flat output 0 to 40 mc 
a onan Be FS. sweep. Covers all frequencies in FM, mono- 
i ive 26 “ty tec rig a versatile ‘ chrome tv and color tv. Plenty of RF out- 
Designed to give the one pm gee ‘tr Aled —. : . t put for alignment of tuners, IF strips, boost- 
portable instrument with crystai-con re “4 ce Fs : ers, etc. Fundamental output from 4 to 220 
racy and stability at a popular low price. Incor- pe F me in four bands. Incorporates crystal os- 
rated are horizontal and vertical sync pulses, © cillator (4.5 me and multiples thereof), and 
pora 
crystal controlled to the same frame rate as the tv * variable marker covering 19 to 60 mc on fun- 
station. Locks various patterns on screen without |” darentals—up to 180 me on harmonics. Ef 
jitter or crawl. No bothersome external sync leads © fective two-way blanking 
required. Shading bars provided for adjustment of 
screen and background controls. 


DAYSTROM LIMITED, 
PLANS YOUR SEVIS Distributors of Heathkits in Canada 


DEPARTMENT? 
FREE HEATHKIT TECHNICAL SERVICE 2 RAITHERM ROAD, TORONTO 19, ONTARIO 
BULLETIN DESCRIBING ALL MODELS 
NOW AVAILABLE ADDRESS 
FOR YOUR FREE COPY, MAIL COUPON 
TODAY! PROVINCE 


Be sure to visit us at the I.R.E. Show—Booth No. 142. Also Booth No. E26 for the Heath Stereophonic demonstration. 
For further information mark No. 39 on our Readers’ Service Card 
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THERE’S A 


BORG MICROPOT,. 
TO MEET YOUR EXACT 
SPECIFICATIONS! 





BORG MICROPOTS... 
the Ultimate in Multi-Turn Precision Potentiometers 


1100 Series 
MICROPOTS 


A precision MICROPOT that offers 
your products a price advantage in 
today’s competitive markets. Lug or 
lead type terminals. Accurate . . 
dependable . . . long lived. 


\ 990 Series 
| Trimming 
* MICROPOTS 


Small in size, lightweight, rugged and 
dependable. Three types of terminals 
«+. printed circuit, solder lugs or in- 
sulated wire leads. 


Borg offers a complete line of high-precision, linear potentiometers 


called MICROPOTS. Precision is Borg’s business . . . 


that’s why 


MICROPOTS offer so many exclusive advantages. Superior design and 
production methods make Borg MICROPOTS available in any quantity. 
Write today for the name of your nearest Borg Jobber or “Tech-Rep.” 


900 Series 
MICROPOTS 


Standard ten-turn and three-turn 
models to fit most special design needs. 
Extremely accurate and dependable 
under adverse environmental con- 
ditions including severe vibration 
and shock. 


cure HUIS 
\ ee 


205 Series 
MICROPOTS 


A quality MICROPOT. Designed for 
both military and commercial appli- 
cations. Proven in many different 
mobile and stationary types of elec- 
tronic circuitry. 


WRITE FOR COMPLETE ENGINEERING DATA © CATALOG BED-A90 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 
* JANESVILLE, WISCONSIN 


“ 
MICROPOTS 
MICRODIALS 


For further information mark No. 26 on our Readers’ Service Card 
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“think small” with 


microdot 


coax cables and connectors 


PERFORMANCE TO 400°F WITH TEFLON AND SILICONE RUBBER INSULATION 


STANDARD ITEMS IN STOCK PIONEERS IN MICRO-MINIATURIZATION 


SPECIALS ON 
QUICK CONNECT SERIES — 
1/10 WEIGHT OF BNC LOW VSWR 


SCREW SERIES SLIDE-ON SERIES 
HUNDREDS OF TYPES 


CABLES BENT ON 5/16” RADIUS, CONNECTORS FITTING IN 5/16” HEADROOM 


““MINI-NOISE” CABLES AND LOW NOISE CONNECTORS UNDER VIBRATION 


TYPICAL COAXIAL CONNECTORS (not covered by, but designed towards MIL. C-3608 


FOR 50 OHM CABLES FOR 70 OHM CABLES FOR 93 OHM 
RECEPTACLE Price Quick Quick CABLES 
31-50 Each Screw /| Connect’ Slide-on Screw | Connect | Slide-on Screw Slide-on 


1-24 “§-50” | “QC 50" “SOS-50"} ‘*S-70’ ‘QC-70” | **SOS-70"' | “*SS-93"" | ‘““SOS-93”" 
Connector Type Qty | Series | Series Series Series | Series Series Series Series 
Straight Cable Plug ( $1.50 | 32-23 | 32-30 | 32-55 32-67 32-79 32-87 32-66 | 32-84 
Right Angle Cable Plug (2 $3.00 | 32-15 | 32-26 32-63 32-13 | 32-27 32-62 32-68 32-83 
Cable Jack (1 $2.00 31-34 | 31-38 31-53 31-90 | 31-97 31-95 31-88 31-93 
Bulkhead Jack (1 $2.50 31-33 | xx | 31-54 31-91 | Xx 31-96 31-89 | 31-94 
Bulkhead Receptacle $1.80 31-50 | 31-50 | 31-49 31-51 | XX 31-49 31-52 | 31-49 
Hermetic Seal Receptacle $3.50 51-49 xx 51-158 Xx xx 51-158 51-56 | 51-158 
Printed Circuit Receptacie $1.80 31-59 xx 31-60 31-69 | Xx 31-60 31-67 | 31-60 
BNC Adapter $3.00 33-04 33-41 33-81 33-21 | 33-41 33-81 33-22 | 33-81 











1) Factory assembly — 45¢ each « Field assembly instructions: Bulletin 48 (2) Factory assembly —90¢ each « Field assembly instructions: Bulletin 45 


TYPICAL COAXIAL CABLES (some to Mit. c-178) 
| Price | Suggested ‘Characteristic Attenuation 
RG Per Foot, Temperature | Impedance | Capacitance 400 mc 
Part No. . | 1-99" | Range °F Ohms mmft/ft db/ft 


50-3804 
*‘Mini-noise”’ | i —65 +165) 55 | 28 ; .30 


50-3902 _18¢ | +240 | 50 28 .25 
50-3920CW 4l¢ | +400; 50 28 25 
70-3902 =. | +240| 70 20 .20 
75-3920CW ¢G-187/U | J +400/ 75 20 .20 
93-3902 +240| 93 S|. 





95-3920CW nm RG-195/U| 83¢ | - +400| 95 15 20 


CABLE 
50-3920CW | 93-3913 . im | 19¢ | +140 | 98 | 12 








j 
| 
| 
} 


WRITE FOR OUR 


faalleigelele): 36 page 


catalog 





DEPEND ON MICRODOT FOR MICROMINIATURE 
CABLES AND CONNECTORS, MICRODOT REPRESENTA 
TIVES ARE LOCATED COAST TO COAST TO SERVE YOU 


MICRODOT, INC. 220 PASADENA AVE. SO. PASADENA, CALIF. 


For further information mark No. 53 on our Readers’ Service Card 
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pacing 
progress 
with 
forward- 
thinking 
cable 
research 





PROBLEM: Make conductors that stay “alive” at Mach 30 


Equipment is so closely packed within missiles and supersonic aircraft that wires and electronic gear 
scarcely have a chance to dissipate their own intense heat . . . compounded by the sizzling heat built 
up as the crafts’ thin shells knife through the air. 

Developing high temperature insulations for these applications—for countless other applications 
where miniaturization of equipment has created hotter running conditions—is a major project at 
Canada Wire. An example of the dramatic breaks being made in heat barriers is the development of 
TEFLON’, an insulation capable of continuous service at temperatures as high as 250°C. 

At all times, over fifty new materials are actively being investigated at the Canada Wire research 
centre. It is insurance that your future needs will be met without costly delay . . . that all Canada Wire 
and Cable Company Limited products are always the highest possible quality at the lowest possible cost. 
*TEFLON is a Du Pont trademark 


QUALITY CABLE IS LOW-COST CABLE! 


A Canadian Company Manufacturing and Selling Coast to Coast 


TRADE MARK REG'C 





Now—from Canada’s most modern magnet wire plant... 
Canada Wire in PAIL-PAKS and BARREL-PAKS 


Pick the kind of packaging that’s best for yo 


The facilities of Canada’s most modern magnet wire 

plant now make it possible for Canada Wire to supply 

your requirements in this newest and most convenient 

form of packaging, in addition to a complete range of 

spool sizes. ‘“‘Pail-Paks’’ and “‘Barrel-Paks”’ (the lat- 

ter in both full and half sizes) offer great advantages. 

Fully protect wire against dust and damage. Greatly = Cnrade Were 

reduce volume of handling in your plant. Eliminate g 2 AoNeT 

much of the time now wasted in changing spools. camel . wine 
INSIDE—BETTER MAGNET WIRE THAN EVER 

Made at a plant engineered from the ground up to 

produce the finest and most uniform quality magnet Sagem 

wires modern technology can create. The only magnet ee 

wire plant in Canada with facilities for storing 30,000 

gallons of hspanter coating enamels, eliminating the WIDEST RANGE — Choice of 54 kinds of insulation to meet the most 

variations formerly found from batch to batch in exacting operating requirements. -Thicknesses from No. 9 to No. 50. 

using drum-type shipments. Completely air condi- ptt be Pap ay mend ¢ Sager) sales office for details of sizes 

tioned to remove all dust that might contaminate 

enamel insulation. Automatic production that assures 

minimum handling. 


SPOOL.WIDE RANGE OF SITES 


See these products on display at the IRE 
EXPOSITION ....Booth 452 


Canada Wire and Cable Company Limited ‘\ 


A Canadian company manufacturing and selling coast to coast 





HERE’S WHY P&B’s PR POWER RELAY IS 


PREFERRED 


for high current/voltage switching 


HEAVY DUTY construction means 
long-term dependability when switching up to 
20 amperes (double break contacts). Here is a 
ruggedly built relay, packed with high quality 
features, yet economically priced. 

The PR’s full floating movable contact car- 
rier, for example, provides excellent contact 
pressure and ample wipe for self-cleaning 
contact action. The coil is centrifugally im- 
pregnated with top-grade varnish to eliminate 
moisture traps. 

Contact arrangements up to DPDT are 
available. The PR has been adapted for printed 
circuitry and heavy duty plug-in applications. 

All standard AC actuated PR relays may 
carry the UL and Canadian Standards Associ- 
ation seals of approval. Write or call for com- 
plete information. 


PR RELAY WITH MAGNETIC BLOW-OUTS 


Models PR3 and PR7 can be supplied with alnico mag- 
nets to suppress arcs on DC loads over 1200 wotts. 


G) POTTER © BRUMBIBLD esi... 


P| 
ce oT hes 


ier" ny - -_ 
if mes) 6 
GENERAL SPECIFICATIONS: 
Breakdown Voltage: 1500 volts rms min. between al! 
elements and ground. 
Ambient Temperature: DC: —55° to 485°C. 
AC: —55° to 455°C 
Terminals: Heavy duty screw type. Stondard printed 
circuit pins or plug-in on request 
Enclosures: PR dust cover. 


CONTACTS: 
Arrangements: Up to 2 Form C (DPDT). 
Material: 5/16” dia. silver or silver cadmium oxide 
(Others available) 
Lead: Single break: 15 amps; Double break: 20 amps at 
115 volts 60 cycle AC resistive 


AUXILIARY CONTACTS: 
Arrangements: | Form A, B or C 


P&B STANDARD RELAYS ARE AVAILABLE AT 


A 
SINGLE POLE DOUBLE THROW VERSION 
PR 5 (SPDT) hes all the heavy-duty features of other 
models in this series. 


Guelph, Ontario 


Material: 3/16" diameter silver 
Rating: 5 amps ot 115 volts 60 cycle AC resistive 


COILS: 
Resistance: 64,000 ohms moximum 
Power: 1.8 watts DC; 9.8 volt-amps AC 
Duty: Continuous AC or DC (DC coils will withstand 10 
watts ot 25°C) 
insulation: Centrifugally impregnated with high quality 
varnish 
Movntings: 2 holes .187” diameter 17/4" 0. 
PR Relays Approved By Underwriters’ Laboratories 
and Canadian Standards Association 
Contact Contact 
Arrangement* Arrangement” 
SPST-NO SPDT 
PR2AY SPST-NC PR7AY DPST-NO 
PRIAY SPDT-NO-DM PRBAY DPST-NC 
PR4AY SPDT-NC-DB PRIIAY OPOT 
These relays ore available in any of the following 
operating voltages: 6, 12, 24, 48, 115, 208, 230, or 440 
volts 50/60 cycles AC 
The contacts ore rated oft: 13 amps, 115 volts AC. 6.5 
amps, 230 volts AC. 1 hp for 115 or 230 volt AC motors 
Any relays deviating electrically or physically from these 
standard models will not corry U/L or CSA approval 
*Read: NO normally open, NC normally closed, DB 
double break, DM double moke 


YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


Type 
PRSAY 


Type 
PRIAY 


a < ’ | 
er ON) } 
ayy it? 

Se re eS 
i la J 
all 


PR WITH AUXILIARY CONTACTS 


All PR models con be equipped with avuxilliory con 
tacts in 1 Form A, B, or C arrangements. 


U1De 





TRANSMISSION LINES 


The ANDREW product line covers the related fields of antennas for communication and broadcasting, 
and transmission lines to connect these antennas to transmitters, receivers or other electronic equipment. 


PARABOLIC ANTENNAS 


A wide selection of standard models in a complete range of sizes and frequencies is 
stocked for immediate delivery. Special antennas are designed and manufactured to 
meet individual requirements. Here is a representative selection of stock antennas. 


TYPE NUMBERS OF STOCK PARABOLIC ANTENNAS 


Tower or roof mounts are available for all sizes 





Frequency Range 


ANDREW Type Number 


of ANDREW parabolic antennas. They must be 





(MC) 4ft.dia. 6 ft. dia. 


8 ft. dia. 


ordered separately. T4 is a tower mount for four 


10 ft. dia. = 
or six-foot antennas. For roof mounting, order 





890- 960 P4- 8 P6- 8 


P10- 8 





1700-1850 P4-17 P6-17 


Type M4. Mounts for eight and ten-foot antennas 


P10-17 : ; : 
are designed for either tower or roof mounting. 





1850-1990 P4-18 P6-18 


P10-18 ‘. 
Order Type T8 for either of these antennas. 





1990-2110 P4-18 P6-18 


P10-18 
Most standard ANDREW mounts include eleva- 





2450-2700 P4-24 P6-24 


P10-24 





3700-4200 


P8-37 


tion and azimuth adjustments of at least + 5°, 





‘Type P4-S9 4-foot antenna |—to55¢405 P40 F688 


P8-59 


P10-59 Dish and feed heaters are available as standard 





with waveguide horn for 5575-7125 5445 5545 


P8-65 


P10-65 items and are recommended for antennas above 





5925-6425 me. 7125-7425 P4-71 P6-71 





P8-71 





P10-71 5000 mc in ice areas. 





| COMMUNICATIONS ANTENNAS 


’ FOLDED UNIPOLES—(25 mc to 174 mc), omnidirec- 
| tional. The ideal fixed station transmitting and 
i| receiving antenna. Inexpensive, lightweight and 
easy to install. Some lower frequency 
' models incorporate new design changes 
which increase wind load ratings and 
eliminate field cutting of vertical elements to 
frequency. 


HIGH GAIN—for 148-174 mc, 400-470 mc. ANDREW High Gain 
omnidirectional antennas will increase your coverage and mul- 
tiply benefits by the number of mobile units in the system. 
Type numbers, frequency and gain are shown below. 


Omnidirectional Pattern 
148-174 mc 
148-174 mc 
450-470 mc 
450-470 mc 
450-470 mc 
400-420 mc 





Type 3000 
Type 3006 
Type 212 

Type 4000 
Type 4002 
Type 4010 


Offset Omnidirectional Pattern 
450-470 mc 10.8 db in max. dir. 


Type 201 
148-174 mc 8.1 db in max. dir. 


Type 3004 


f 


CORNER REFLECTORS. Unidirectional antennas for 25-174 mc,400- ° 


470 mc, and 890-960 mc. Preferred for their high gain and stable 


operation under severe weather conditions. Also may be utilized = 


for low power TV transmitting in directional and omnidirec- 
tional arrays. 


ANTENNA SYSTEMS AND PLANNING 


transmission line system 
at no cost to you. 


ANDREW offers engineer- 
ing assistance in the plan- 
ning of your antenna- 





Be sure to visit ANDREW Booth No. 253 at 
the IRE Show and register for your copy 
of the new 1959 Anorew Catalog No. 22. 














Yi. 


TRANSMISSION LINES 


HELIAX, flexible air dielectric cable combines the efficiency of 
the finest copper cables with handling ease of solid dielectric 
types. Available in two sizes, 7”g”, Type HO and 154”, Type H1, 
with complete series of pressurized end fittings. Type HO may 
now be used up to 5000 mc. 


RIGID AND SEMI-FLEXIBLE. Complete range of sizes for UHF and 


‘ VHF systems. Semi-flexible soft copper cable in 34” and 7%,” 


sizes, rigid copper line 7%” to 9” sizes. Adaptors and fittings 
available from stock. New 50 ohm, 64%” line now available 
for high power applications. 


WAVEGUIDE. High efficiency aluminum or copper clad steel 
waveguide in sizes ranging from 934” to 21” for UHF 
systems. Includes accessories for complete 


line installation. 

COAXIAL SWITCH. Automatic, 50 ohm, 314”, UHF 
and VHF. This new, automatic switch now al- 
lows high power communication systems, as 
well as VHF and UHF television stations, the con- 
venience of four-second switching of 31%” co- 
axial transmission line at powers up to 10 kw 
at 1000 mc. Both automatic and manual models 
include automatic high voltage disabling switch 
and remote position indicating lights. 


ASSOCIATED ANDREW PRODUCTS 


Controls, Photoelectric 
Dehydrators, Automatic 

Filters, Microwave 

Filters, UHF and VHF 

Lighting Equipment, Tower 
Lines, Slotted ; 

Masts, Telescoping 

Phasing and Tuning Equipment 


Antenna Reflectors, Parabolic 
Antennas, Tropospheric 
Antennas, Yagi 
Antennas, Mobile 
Antennas, UHF and VHF 
Cable, Transmission Line 

(all types) 
Connectors, Coaxial Cable 


Anrheu 
CORPORATION cre. 
WHITBY, ONTARIO 


i 


For further information mark No. 16 on our Readers’ Service Card 
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Attndl Mfetmetio Marevinke 


... the most complete line in the industry 


PERMANENT MAGNET 
MATERIALS 


Cast Alnico 
Sintered Alnico 
Arnox 

Vicalloy 

Cunife 


HIGH PERMEABILITY 
MATERIALS 


Tape Wound Cores 
of Deltamax, 
Supermalloy, 
Permalloy or 
Supermendur 


“C” and “E” Cores of 
Silectron 


Bobbin Wound Cores 


Molybdenum Permailoy 
Powder Cores 


Iron Powder Cores 
Sendust Powder Cores 


Special Magnetic 
Materials. 


Write for the 
TECHNICAL DATA YOU NEED 


Bulletin TC-101 A. . . Properties, standard 
sizes, etc. of Arnold Tape Wound Cores 
Bulletin PC-104 B . . . Complete data on 
Mo-Permalloy Powder Cores. 

Bulletin GC-106 C . . . General information 
on Magnets and other Arnold products 
Bulletin SC-107 . . . Covers the complete 
range of Arnold Silectron Cores. 

Bulletin TC-108 A . . . Describes proper- 
ties, etc. of Arnold Bobbin Cores. 
Bulletin PC-109.. . Essential data on Arnold 
Iron Powder Cores. 

Bulletin SDC-110 . . . Information on prop- 
erties, etc. of Sendust Powder Cores. 


Bulletin TC-113 A. . . Technical data on 
Arnold Supermendur Tape Cores. 


ADDRESS DEPT. CE-810 


PRECISION-TESTED TO YOUR SPECS... 


Arnold can answer all your requirements from the most complete line of magnetic 
materials in the industry. In addition, Arnold maintains complete control over 
every production step from raw materials to ~ sd aporecmmga testing. 

Typical test facilities for Mo-Permalloy Powder cores are illustrated above. 
Precision equipment and methods such as these accurately measure the properties 
of all Arnold magnetic materials before shipment, insuring ultimate performance 
in accordance with your specifications. 

As your source of se a materials, Arnold offers the vital advantages of 
long experience, undivided responsibility, and unequalled facilities for quality 
control throughout production: @ Let us supply your needs! 


wew e761 ¢ 


BAYLY ENGINEERING COMPANY 


i 
i AJAX, ONTARIO «+ « «+ Phone Toronto: EMpire 2-3741 


THE ARNOLD ENGINEERING (COMPANY 
MAIN OFFICE & PLANT: MARENGO, ILLINOIS 
See us at Booths 247-8-9, Canadian IRE SHOW 


ee 
2anor”? 


For further information mark No. 17 on our Readers’ Service Card 
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TO BE PRECISE 


Precision is the keyword at Aviation Electric . . . precision that comes 
from infinite care combined with exceptional skills. That's the secret 
of the company’s continuous growth in Canadian aviation. Today 
these skills are practised in one of the country’s most modern plants 
equipped with every technological advance. To be precise, Aviation 
Electric Limited are specialists in advanced design offering industry 
the most up-to-date facilities for manufacturing, aircraft overhaul, 
and industrial precision work of all kinds. 


DESIGN 


MANUFACTURING 


OVERHAUL 


eb ASTER 
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PHILCO ZaarAac. 


World's fastest data processing 


system 


All-transistor .. . most reliable 
scientific and business 
computer 


3 to 5 times the capacity 
at no extra cost—the 
lowest cost for your 
computation dollar! 


PHILCO 
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v 


Y TécHRep 
WORLD wry 


SERVICE~ 
be ad 


TECHREPS: 

A Philco Field 
Engineer can be 
supplied for 
installation, 
maintenance and 
training on any 
make of equipment. 


PUBLICATIONS: 
Philco know-how is 
available to produce 
systems, engineering, 
installation, reports 
or hand books for your 
specific requirements. 


PHILCO 
ELECTRONIC 
TRAINING AIDS 


Complete lecture and 
laboratory experiments: 

from basic electronics to 
advanced communication and 
radar for schools and industry. 


. - . 
od byt 


DONT MISS 
BOOTH 460 
AT THE 


LRE. 


eee SEC 


A major electronic contribution to 
the enhancement of detail in 
X-Ray and photographic 
transparencies ! 


PHILCO CORPORATION OF CANADA LTD. 


GOVERNMENT AND INDUSTRIAL DEPT. 
DON MILLS, ONTARIO 


For further information mark No. 58 on our Readers’ Service Card 
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PHILCO 
CLOSED CIRCUIT TV 


FOR INDUSTRY: 
SUPERVISION 
PRODUCTION CONTROL 
TRANSMISSION OF 
RECORDS e@ SECURITY 


FOR EDUCATION: 
CLASS ROOM 
EXTENSION @ MASS 
OBSERVATION OF 
SMALL OBJECTS 


MICROWAVE- 
TELEVISION & 
COMMUNICA- 
TION 

TV BROADCAST- 
MONOCHROME 
AND COLOR 
CLOSED 
CIRCUIT 
TELEVISION 
MEDICAL 
TRAINING AIDS 
COMPUTERS 
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CONTRACT 
MANUFACTUR- 
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PHILCO 
TRANSISTORS— 


from germanium to 

silicon with excellent 
performance at temperatures 
from —60°C to +150°C, 





feed-thru, 
multiple 
insert 


HYFEN’ 


connector 


with crimp-type, 
snap-locked 
contacts 


Makes possible 
the design of 
lighter and more 
compact equip- 
meni. Each insert 
holds 35 contacts. 
Frames availabie 
for 5 or 8 inserts. 


crimp-type quick-disconnect 


or permanently 


MODULAR “oov.ox 


terminal block 


ELECTRICAL wns, 
contacts 
CON N ECTORS True versatility in a 


terminal block. 30 
modules (2 or 4 tier) 


INS NEW BASIC TYPES — per toot. twist 8 
a quick-disconnect con- 


tacts to permanent 
connections. 


Modular units by Burndy pro- 

vide versatile, rapid and reli- 

able answers to the problem crimp-type, 

of connecting a multiplicity of solid-shank 

wires in relatively limited y 
spaces. Crimped contacts — STAPIN’® 
installed with any of several taper pin | 
hand, pneumatic, semi-auto- | contacts 
matic or automatic tools—can 

be removed, re-inserted or \ Another) 
repJaced, providing the most €  Burndy contri- 
complete flexibility in the pearing 
connector field. Computers, a cept of assem- 
ground-based radar, missile bling standard 
ground controls, and instru- porate 
mentation are typical applica- fitted end Ee 
tions for Burndy modular } ‘Products. ‘ 
connectors. LJ 


For complete information, write: OMATON DIVISION 


SURNDY 


1530 Birchmount Rd., Offices in: 
CANADA LTD (Metropolitan Toronte) Montreal, Winnipeg, 
e Scarboro, Ontario Calgary and Vancouver 


For further information mark No. 28 on our Readers’ Service Card 
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It looks good in. THEORY... 


“ 


and it {Lee i ee 


Whatever your application—if it calls 
for magnet wire you can depend on 
Federal’s “quality control’ to ensure 
top performance. From copper rod to 
finished reel the uniformity of mate- 
rials and processes are checked contin- 
ually, safeguarding quality right to 


the finished product. 


Avoid costly inspection procedures and 
rejects— provide additional assurance 
of long lasting dependability — put 
Federal’s “quality control” to work for 
you, 


“It looks good in THEORY”, and it’s 


been proven, “it works in PRACTICE”. 


To get the best in Magnet Wire Service call FEDERAL 


e Truro @ Montreal e Toronto 


Winnipeg e 


Regina e 


5801-R 


Saskatoon e Calgary @¢ Edmonton e Vancouver 


H.K.PorrER Company (Canapa) Lip. 


Divisions of 
Refractories, 
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FEDERAL 


H. K. Porter Company, Inc.: Connors Steel, 


Riverside-Alloy Metal, Vulcan-Kidd Steel. In Canada 


Delta-Star Electric 
H. K. Porter 


WIRE AND CABLE DIVISION 


Forge and Fittings, Leschen Wire Rope 
(Canada) Ltd., Disston, Federal 


Disston 


Company Wire 


For further information mark No, 59 on our Readers’ Service Card 
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ORTHICON TUBE 


STRIKING NEW ADVANTAGES 
MAKE THE WESTINGHOUSE WL-5820 


BEST FOR YOUR OPERATION MAG: 


WL-582¢ 


The Westinghouse WL-5820 Image Orthicon is gaining 


wide acceptance in television studios throughout the country. 
It is unexcelled for conventional studio work, with extremely 


long life under studio conditions. 


Freedom from microphonics is exceptional. Increased signal 
output provides clearer pictures and substantially reduces 


amplifier maintenance. 


For trouble-free camera operation, always specify Westing- 


house Image Orthicons. Their performance is superb. 





you CAN BE SURE...iF ITS 


Westinghouse 


CANADIAN WESTINGHOUSE CO. LIMITED + ELECTRONIC TUBE DIVISION + HAMILTON, ONT. 


For further information mark No, 35 on our Readers’ Service Card 
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Originally designed for use in telephone equipment, electrical 
control apparatus manufactured by Automatic Electric 
continues to find high preference for varied industrial 
applications. The reason—these relays, stepping switches, 
key switches, lamp signals and other control devices are 
made of the highest quality materials to the highest 
standards of workmanship. They’re reliable and long-lived 
. . . and once installed they require a minimum of service 
and attention. 

With more than 60 years of manufacturing experience, 
Automatic Electric is a leader in the development of ‘telephone 
type”’ electrical controls. 


Automatic Electric Sales (Canada) Limited, 
185 Bartley Drive, Toronto 16, Ontario. 
Branches across Canada. 


PIONEERS IN AUTOMATIC CONTROL (ae) 


AN ORGANIZATION SERVING CANADIAN INDUSTRIES WITH COMMUNICATION, TIME AND CONTROL SYSTEMS 


For further information mark No. 19 on our Readers’ Service Card 
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A BIG TEAM 
OF TWO FOR YOU 


In the field of radio and telephone 
communications equipment, Lenkurt 
and Automatic Electric need little 
introduction. Working together, 

this famous team serves you in the 
new and growing field of data 
transmission. 


Many types of Lenkurt standard 
commercial equipment already in 
use meet the exacting requirements 
for data transmission, and 
Automatic Electric engineers are 
fully qualified to advise you on 
these applications. So call 
Automatic Electric—and let the 
“big team of two”’ supply you with 
the information, equipment and 
service necessary to make data 
transmission a valuable addition 

to your facilities. 


Find out how Lenkurt and 
Automatic Electric, working 
together, can help solve your 
data transmission or other 
communication problems. 


For complete information write or call your nearest 
Automatic Electric office. AUTOMATIC ELECTRIC 
SALES (CANADA) LIMITED, 185 Bartley Drive, 
Toronto 16, Ontario. Branches in Montreal, Ottawa, 
Brockville, Hamilton, Winnipeg, Regina, Edmonton, 


Vancouver. 


AS 
VW 


ORIGINATORS OF THE DIAL TELEPHONE 


VISIT OUR BOOTH #564 AT THE IRE SHOW 
For further information mark No. 19 on our Readers’ Service Card 
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IRE Convention - the industry’s showcase 


“Come one, come all!” was the call of the fairground barkers of yesteryear. 
We trust that it will have resounded strongly throughout Canada’s 
electronics and nucleonics industries, educational and medical establishments 
during recent weeks. The call to which we refer is, of course, to attend 

the third annual IRE Canadian Convention and Exposition. 


Despite the unfavorable economic climate experienced by many segments of 
Canadian industry during the past year, the convention organizers have 

once again been able to do a terrific job toward making it a success. The industry 
and its people, too, have made their contribution. Over 140 exhibits will 

be assembled in the spacious Automotive Building at Exhibition Park, Toronto, 
and nearly 120 technical papers will be read by engineers and scientists 


during the three-day meeting on October 8, 9 and 10. 


Although there are a number of new names among the exhibitors, there is 

again a high percentage of Canadian companies. Equally gratifying is the response 
to the appeal for technical papers. From a total of 163 papers submitted, 117, 
mostly by Canadian authors, have been selected for presentation—an indication of 
a very healthy state of affairs as far as the amount of publishable work being 

done in Canada is concerned. The subject of the panel discussion: “The balance 
between theory and practice in engineering education,” is particularly 

timely in the light of the technological race in which the West now finds itself. 
Some of the technical sessions will also highlight the frontiers of scientific 


endeavor in fields such as astronautics and cosmic radiation. 


Canadian Electronics Engineering is therefore proud to salute the 1958 IRE 
Convention by again presenting a special editorial report in this issue. Full details 
of the technical program and a preview of the exhibits follow general 
information on the show as a whole. This year we have added a section in 
which may be found technical data and pictures of many of the New Products 
that will be featured by the exhibitors. Readers, whether planning to attend 

or not, will find this information both interesting and useful. 


Various reasons contributed to the slightly lower attendance last year compared 
with 1956. Let us all turn out in our thousands to make 1958's a record. 


THE EDITOR 
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Modifying the tape transport of this Ampex 400-A recorder has made it suitable for use as a data recorder 


Change in drive converts standard 
tape deck for data recording 


Modifications have been made to a conventional 
portable tape recorder to extend its use in data 
signal recording. Information gained from an 
analysis of fluctuations originating in the tape 
drive mechanism enabled alterations which reduced 
substantially the frequency and phase flutter of 
recorded signals 


In data signal recording it is desirable that the exact 
parameters of an electrical input signal be preserved and 
reproduced. Although magnetic tape recorders designed 
for this operation are becoming increasingly available, their 
initial cost is usually high, 

Extensive use has been made of the much cheaper 
conventional recorders in those applications where the 
moderate fidelity offered is acceptable. They are designed 
primarily for general purpose recording, and usually repre- 
sent a design compromise in order to allow the accommo- 
dation of a wide range of desirable features. It was con- 
sidered that with a possible slight sacrifice of some of 
these features, improvements could be realized which 
would greatly increase their use in data signal recording. 

Two signal parameters affected adversely by most 
,ecorders are the phase and frequency of the signal. 
Fluctuations in these quantities, commonly known as flut- 
ter, arise as the result of variations occurring in the me- 
chanical system employed in driving the tape, and the 
slight physical distortion of the tape itself due to momen- 
tary stress and strain. As a result of a number of tests 
and experiments on the flutter occurring in an Ampex 
Model 400-A recorder, alterations were made, which yield- 
ed a substantial decrease, The improvement was obtained 


“Defence Research Board, Naval Research Establishment, 
Dartmouth, Nova Scotia. 
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H. D,. SCOTT” 


without otherwise impairing the recorder’s performance, 
except for a slight complication of the operating procedure. 


Origin of flutter 

The relative phases and frequencies of tape-recorded 
data signals will be maintained, if during record and play- 
back, the tape speed relative to the head assembly of the 
recorder is uniform and no nonuniform strains are intro- 
duced along the length of the tape. 

For the purpose of this discussion, the fluctuations will 
be divided into two categories: (1) time variations when 
considering intervals greater than one second, and (2) 
variations occurring within intervals of one second and 
less. The former are the result of gross changes in the tape 
length, and variations in drive motor speed resulting from 
powerline frequency changes, When using high-quality tape 
it has been established that even without the employment 
of an elaborate servo speed-lock stabilizing attachment, 
provided the tape drive motor is powered from a frequency 
stabilized source, the fluctuation in the first category will 
be low enough to be acceptable. Fluctuations of the second 
category, which are caused mainly by eccentricities in the 
tape-driving elements, and rapid tension variations are 
more difficult to avoid and are not so readily eliminated. 
The analysis was therefore concentrated on the mechanism 
associated with the generation of flutter of this type. 


Analysis of flutter 


Records of the fluctuations were obtained by recording 
a signal of 10 ke and replaying it through a frequency 
discriminator, which converts frequency variations into 
corresponding amplitude changes which were then dis- 
played on a graphic recorder and read visually. 

The flutter from a number of recorders was examined 
and found to be in agreement with the specifications for 
the instruments, namely an R.M.S, flutter of 0.25 and 
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0.2% of the recorded frequency for tape speeds of 15 and 
7% in./sec., respectively. 

A close examination of the structure of the frequency 
deviations showed that the variations of greatest magni- 
tude occurred at.periodic rates in the low frequency 
region (one to five cycles per second), and beats between 
several of these low frequency components were quite 
evident. 

A schematic diagram of the tape transport system em- 
ployed in the recorder is shown in fig. 2, The tape is drawn 
off the supply reel (A) against the retarding action of a 
friction brake, by the synchronous motor-driven capstan 
and rubber tire roller (B). The takeup reel at (C) driven 
by an induction motor serves the dual purpose of respool- 
ing the tape after passing through the head assembly and 
of providing tension on the tape during transit, Tension 
arms, one at (D) coupled to a friction brake and one at 
(E) coupled with a switch, serve mainly to control the tape 
during the processes. of rewinding, stopping, starting, and 
while running forward at high speed, Because of the rela- 
tively high masses and stiff suspension of the arms, they 
appear incapable of providing much dampening action on 
rapid fluctuations, A smoothing roller coupled with a large 
flywheel is provided at (F) intended to introduce addi- 
tional dampening. 


Tape transport modifications 


Modifications were-made on the transport assembly 
as shown in fig. 3 where the original tension arms have 
been replaced with more flexible arms oriented as shown 
at (G) and (H), and the smoothing roller assembly was 
replaced by small fixed pivots of % in, diameter as shown 
at (J) and (P). In addition, the torque of the takeup motor 
at (C) was reduced in order to provide a minimum of 
tension on the tape consistent with adequate tape to head 
contact. 

The improved tension arms considerably reduced the 
relatively low frequency fluctuations introduced by the 
tape supply and takeup assemblies, The installation of the 
fixed pivots practically eliminated higher frequency peri- 
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(FIXED) 


Fig. 2. Unmodified Ampex 400-A tape transport 
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Fig. 3. Modified Ampex 400-A tape transport 
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Fig. 4. Graphic recordings show improved flutter perform- 
ance of the Ampex 400-A tape transport. (A) and (B) are 
for the unmodified recorder at tape speeds of 15 and 7% 
in./sec. respectively. (C) and (D) are for the modified 
recorder at tape speeds of 15 and 7% in./sec. respectively 


odic flutter which had been caused by eccentricities in the 
roller assembly, These modifications together with the re- 
duction in the takeup motor torque provide a more uni- 
form tension on the segment of tape which passes through 
the head assembly, thus reducing the variations in tape 
speed across this assembly. 

Tests show improved performance 

The extracts from typical graphic recordings shown 
in fig. 4 illustrate the improved performance. Samples 
A and B show the original flutter for the two tape speeds; 
C and D show the reduced flutter obtained from the modi- 
fied recorder, In comparing the samples it should be noted 
that the frequency scales for A and B are nearly three 
times as great as the scales used in C and D, It is apparent 
that a reduction in the flutter by a factor of eight or nine 
has been obtained. The periodic nature of the remaining 
flutter is also evident in the extracts C and D, The 20 cps 
component clearly evident in C is contributed by the 20 rps 
tape drive motor, Although a number of brands of motors 
have been tested for more uniform motion and freedom 
from eccentricity, none was found to be superior to the 
original motor in the recorder. 

The reduced flutter of the portabe tape recorder is de- 
cidedly advantageous in data signal recording and the 
performance obtained is only matched by the more elab- 
orate and expensive data recording systems. 

It appears likely that further improvement might be 
realized if higher precision tape drive motors could be 
obtained. END 
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Fig. 1. Circuit diagram of pulse modulator 





Pulse modulated beam current improves 
operation of mixer series klystrons 


A pulsed modulator is described which is capable 
of driving klystrons of the 2K25 (low power 
mixer) series to relatively high power output. The 
klystron is beam-modulated by applying pulses 
derived from a blocking oscillator and pulse am- 
plifier to both the cathode and reflector ele- 
ments. A peak power output of 3 to 4 watts was 
obtained from a number of 2K25 kiystrons while 
operating under low average beam current and 
low operating temperature conditions. The total 
input from the line is approximately 80 watts. 


A. K. SCRIVENS 


National Research Council, Ottawa. 
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The modulator to be described provides an economical 
means of producing a pulsed microwave signal of sufficient 
power output and stability for use with an antenna testing 
range or for routine laboratory work, particularly if pre- 
cise power levels and frequency settings are not required. 

A pulsed output is commonly obtained from a klystron 
by sweeping the reflector voltage through a voltage mode 
while maintaining a fixed resonator-to-cathode voltage. 
This method of modulation results in: (a) high average 
cathode beam current, (b) generally poor output pulse 
shape unless the reflector voliage is adjusted carefully, (c) 
high temperature operation associated with c-w oscillation. 
The modulator to be described below utilizes pulse-modul- 
ated beam current, which results in: (a) low average beam 
current, (b) good pulse fidelity, (c) low operating tempera- 
ture. 

When used with the pulse modulator the cavity of the 
klystron is grounded and the cathode is pulsed negative 
with respect to the cavity. The reflector voltage is negative 
with respect to the cathode, and this voltage is maintained 
during modulation by simultaneously applying the modulat- 
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ing pulse to the reflector. Application of the modulating 
pulse to both the cathode and reflector tends to maintain 
drift time independent of modulating pulse amplitude. This 
reduces frequency modulation due to electron velocity 
variation during the rise and fall of the modulating pulse. 
It is possible to pulse the beam current to a relatively 
high value without exceeding the normal average current 
limitations of the tube, and to operate the klystron at a Pryyenggpancveecees: 
higher output power mode with a relatively low value of Lhababdbanaes 
d-c reflector voltage. 


Circuit description 


In Fig. 1, Vis is used in a conventional blocking oscilla- 
tor circuit which produces 1l-microsecond positive pulses. 
The plate-to-grid ratio of the blocking oscillator trans- 
former T: is 3:1. P: is used to adjust the pulse repetition 
frequency of the blocking oscillator, which is variable be- 
tween 300 and 1500 cycles per second. 

Positive pulses are fed from the grid winding of T: " . ; ‘ ath 
through the grid limiter resistor R: to the grid of Vw callie Uetete steed” eae 
which is biased near to cutoff. Negative pulses, developed 
across the plate load, RFC, of Vw are fed to the klystron 
V. through blocking capacitor Cs and cathode resistor Rs. 


The pulse is applied to the reflector simultaneously through "T oc 205 2 a TA | ‘an enes 
Cs. Maximum pulse amplitude is approximately 1500 volts. a bey Wa 
The voltage divider, potentiometer Pz and resistor R;, welll! we = | | 
provides the dc reflector reference voltage, and is adjusted f\ a 

for maximum power output at a given modulating pulse aA 


amplitude. 

The power supply comprises two half-wave rectifier $00 os 
circuits which deliver a maximum of -+-1500 volts and +—t-+44 = 
—1500 volts de with respect to ground. The total current =e i TN 
drain from the supply is approximately 15 ma. Total input len > 


power from the line is approximately 80 watts. Pulse ampli- 
tude is controlled by a Variac at the input to the trans- 
former Ts». 

Radio-frequency output is obtained from the klystron 
by coupling the coaxial output lead of the klystron directly 
into a 50-ohm “T” coaxial mount, type AN/UG356/U. 
This mount was designed for use with the type-2K29 kly- 
stron (3400-3960 mc/s), but satisfactory results are obtained 
when used with the type-2K25 klystron. Modification of 
the 2K25 coaxial output lead is required for use in this 
type of mount, but this involves only cutting back a portion 
of the exposed dielectric surrounding the centre conductor 
of the output lead in order to engage the centre conductor 
of the mount. The “T” coaxial mount also facilitates the 
use of an impedance matching device to obtain optimum 
performance of the particular klystron type in use. 

The complete equipment was constructed on an 8” x 12” 
x 2” chassis. 

















LECTOR VOLTAGE 


Performance REF 


When the above equipment was used to modulate a_ Fig. 3. Klystron operation with various modulating pulse 
number of type-2K25 klystrons a maximum output of 3 amplitudes showing reflector voltage modes obtained 





CW Operation || High Level Pulse Operation 


Power Output || Peak Power | Cathode Reflector 
Table 1. Klystrons of the low power Frequency (av.) Output Pulse Reference 


mixer series were tested under high- Type (mc/s) (mw) (watts) Voltage Voltage 
power pulse conditions. These are the | 

peak power outputs obtained, along 2K25 9400 32 4.0 1200 500 
with the approximate modulating pulse 2K29 3800 106 79 1500 400 
neon raed reflector reference 126A 3500 100 0 soo | 220 
voltages required. 726B 3100 0.25 750 290 
726C 3100 5 1.0 1000 150 
6043 3200 175 2.$ 1000 230 
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to 4 watts peak was obtained. The amplitude of the modul- 
ating pulse was approximately 1200 volts and the pulse 
repetition frequency was 1000 cycles per second. (Power 
output from the type-2K25 klystron appears to level off at 
this value of modulating pulse.) The average beam current 
of 1.5 ma was well below the maximum beam current 
limit of the tube, and the operating temperature was con- 
siderably below that of normal c-w operation. 

The video pulse shape obtained was good, a feature 
being the fast leading edge (see Fig. 2). The modulating 
pulse (above) and the video output pulse (below) may be 
compared. A 5-mc/s calibration waveform is shown. 

Reflector voltage mode curves obtained with a type- 
2K25 klystron under pulsed conditions are shown in Fig. 

The curves are normalized and the maximum output 
indicated for each modulating pulse amplitude. In order 
to observe the entire reflector voltage mode characteristics 
it was necessary to obtain the dc reflector voltage from an 
external supply of sufficiently high voltage to produce the 
higher power modes at the lower pulse amplitudes. 

Other klystrons of the low-power mixer series were 
tested under high-power pulse conditions and the peak 
power output obtained, together with the approximate 
modulating pulse amplitude and reflector reference voltage 
required, is shown in Table 1. The average power output 
under typical operating conditions, as given by the manu- 
facturer is also shown. None of the tubes tested showed 
any tendency to voltage breakdown. 


Fig. 4A. 
Frequency of 9400 mc; 


Frequency spectrum of type 2K25 klystron. 
pulse of 1,000 volts peak 





Fig. 4C. 


Frequency of 


Frequency spectrum of type 726B klystron. 
3,100 mc; pulse of 750 volts peak 


Sample frequency spectrum records of four of the kly- 
stron types are shown in Fig. 4. The baseline markers ap- 
pears at 0.5 mc/s intervals. Normal precautions with re- 
gard to optimum reflector tuning and load conditions were 
observed in obtaining the frequency spectrum records 
shown. 

Four klystrons (two of type-2K25 and type- 
726B) were placed on a life test, and at the time of writing 
had operated 600 hours (8% hours per day) without show- 
ing detectable signs of deterioration. 

While addition of a simple shunt voltage regulator to 
the de reflector reference supply would improve the over- 
all stability of operation, it was found that the improve- 
ment in stability obtained by operating the klystron in the 
higher power modes is, in most cases, adequate 


two of 
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Fig. 4B. Frequency spectrum of type 2K29 klystron. 
Frequency of 3,800 mc; pulse of 1,500 volts peak 





Fig. 4D. Frequency spectrum of type 6043 klystron. 


Frequency of 3,200 mc; pulse of 750 volts peak 
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SPERRY produces them! 


The name of Sperry is synonymous with the 
missile and associated fields which call for the 
highest quality products in design, manufacturing 
techniques and reliability. 

As part of Canada’s National Defence 

—- Programme, Sperry, as a SubCONtfactor to 

Telemetering = Canadair Limited, are manufactUfifig electronic 
assemblies for the stabilization sySt@m of the 
Sparrow II missile. 


Sperry engineers have long been associated with 
the creation of electronic controls for industry. 
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4 Vs. SPERRY GYROSCOPE COMPANY OF CANADA, LTD. 


P.O. Box 710-* Montreal, Que. 





another step forward... 


TO LOWER PRICES 
AND TO INCREASE AVAILABILITY 
C.G.E. NOW MANUFACTURES 
SILICON RECTIFIERS 





“Build Cenede- 
Buy Conedian™ 


All G-E Silicon Rectifier types listed below are capable of handling After heating to test temperature, every rectifier is subjected to 
currents up to 0.75 Amps at 25° C. with peak inverse voltages ranging voltages and current considerably in excess of its design capability 
from 50 to 600 volts. Shown is a production check of this performance The least sign of weakness is cause for rejection 


Early in 1958, Canadian General Electric launched he advanced development and product design of G-E 
a new Canadian industry — the manufacture of Silicon rectifiers, Types 1N536, 1N537, 1N538, 1N539, 
semi-conductor rectifiers beginning with Germa- IN540, IN1095, and 1N1096, results in outstanding 
nium types 1N91-92-93. Now, to further encourage reliability under all operating conditions 
the expansion of Canada’s electronics industry by 
offering more Canadian-made electronic compo- 
nents, C.G.E. is producing Silicon rectifiers. 
These rectifiers, designed especially for use in indus- 
trial electronic and control equipment, offer many 
important features: 

No Heat Sink Required 


— — me eo, G eS N ERA L EL ect R | c 
nage athe | ) SEMI-CONDUCTOR 


Low Forward Drop 


Forward currents up to *4 Ampere RECTI Fl ERS 


Low Leakage at High Temperatures 
ELECTRONIC TUBE SECTION 519.258 
CANADIAN GENERAL ELECTRIC COMPANY LIMITED 


For further information mark No. 33 on our Readers’ Service Card 
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For detailed information on the availability and new 
low prices of G-E rectifiers contact your nearest C.G.E. 
Sales Office or write to Electronic Tube Section, 
Canadian General Electric Co., Ltd., Dufferin Street, 
Toronto, Ontario. 
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guide to the L958 IRE 
CANADIAN 
CONVENTION 
& EXPOSITION 





Allan B. Oxley, P.Eng., Fellow IRE 
IRE Regional Director 

Reliability Co-ordinator, Special 
Weapons, Canadair Limited, Montreal 


Few people, even those in the electronic industry, are at all aware of the 
headlong pace we are traveling along the road of electronic progress. On every 
scientific front, be it physical, medical, industrial, or our ability to make war, 
developments are so prolific and complex that even workers in narrow fields 
of specialization are unable to keep strictly up to date, let alone be familiar 
with new ideas developed in other fields which unfortunately could be of im- 
mense value to their own field of endeavor. 

The Institute of Radio Engineers, whose membership of over 70,000 engi- 
neers and scientists realize this predicament, has largely solved this problem 
of dissemination of scientific accomplishment, by dividing itself into 30 Pro- 
fessional Groups each publishing its own Transactions. These Transactions 
obviously serve the specialist in his quest for information but also permit those 
in other fields “to read each other’s mail” for the small sum of $2 or $3 per 
year. Thus the impact of some new and important idea or device finds its 
way into other fields of application from where it was first conceived, the 
transistor being a good case in point. 

Reading of things done in fields other than our own, however, is not the 
complete answer — we must meet the men who do them — be able to ask 
them questions — see the devices they produce and feel them. This enables 
us to go back to our own endeavors with renewed confidence and new ideas to 
apply to our own problems. Nowhere can this be accomplished more effi- 
ciently than at a lecture symposium with a technical exhibition to enable us 
to “see and feel” the things we are interested in, to further the work we are 
doing, and to prevent us from stagnating in the things we already know! 

The IRE Canadian Convention performs a necessary function for the 
growth and development of electronics in Canada and for the education of 
electronic engineers of the future, since it concerns itself also with the prob- 
lems and curricula of electronic educators, who themselves attend from prac- 
tically every university across the country. 

The Institute of Radio Engineers in Canada is therefore gratified to see 
the increasing acceptance of its convention as a landmark of progress in all 
thirty fields of its endeavor, and welcomes its delegates, exhibitors, students, 
and engineers alike as tangible contributors to the future progress and status 


of every Canadian. 
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All you want to know about 
this year’s Convention 


GENERAL INFORMATION 

The Canadian sections of the Institute 
of Radio Engineers will be host to thou- 
sands of engineers, executives, education- 
alists, technicians and buyers from Can- 
ada, the United States and abroad when 
they present their third annual Conven- 
tion and Exposition, October 8, 9 and 10. 

The three-day program, which is Can- 
ada’s largest scientific assembly, combines 
a forum of the latest electronics engi- 
neering achievements with a display of 
the industry’s newest products. 

Convention centre will again be the 
Automotive Building at Exhibition Park, 
Toronto. Located only 10 minutes from 
the heart of Toronto, this site provides 
the ultimate in accommodation under one 
roof. In addition to the 120,000-square- 
foot exhibit hall, and meeting halls for 
the presentation of the 25 technical ses- 
sions, facilities for delegates and exhibit- 


ors will include a complete restaurant 


CONVENTION AND 
EXPOSITION HOURS 


Wednesday, October 8th 
9.30 a.m. to 10.00 p.m. 
Thursday, October 9th 
9.30 a.m, to 6.00 p.m. 
Friday, October 10th 
9.30 a.m. to 10.00 p.m. 


service, an industry lounge and ample 


parking space. 


TECHNICAL PROGRAM 


The nation’s leading engineers and sci- 


and a 
during 
prac- 
have 


entists will present 117 
panel discussion in 25 
the three-day convention 
tical and theoretical, the 


papers 
sessions 


Both 
papers 


been carefully selected by the Commit- 
tee to include the research and 
development in the fields of electronics 
and nucleonics 

The subject of the panel discussion 
will be “The balance between theory 
and practice in engineering education.” 
Other sessions which should be of great 
interest because of the timeliness of their 
subjects include: astronautics, 
radiation and stereophonic disc recording 


latest 


cosmic 


CONVENTION RECORD 
Papers presented at this 
vention will be published in a Conven- 
tion Record. This is the first time for 
such a publication to be produced by 
the IRE Canadian Convention, and it 
is being undertaken in response to nu- 
merous preserve the papers 
in permanent form. The Record will be 
available at a cost of $4.00 per copy if 
ordered prior to or during the convention, 
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All you want to know about the Convention 


and $5.00 per copy if ordered after 


October 10. 


EXHIBITS 


Electronic and nucleonic displays of 
the most advanced products and _ tech- 
niques will be presented by over 150 
leading manufacturers, distributors and 
government bodies from Canada, the 
U. S. and abroad. 


REGISTRATION 


IRE members and all those engaged 
in the electronics, nucleonics and associ- 
ated industries are welcome to attend 
the convention and exposition. The regis- 
tration desk will be open during con- 
vention hours at the Automotive Build- 
ing. Registration fee, including technical 
program and exhibits, is $1.00. Students 
of universities and accredited technical 
schools will be registered without charge 
on presentation of school registration or 
student IRE membership cards. 

For the convenience of our readers, 
a Registration Card is included in the 
Reader Service Card in this issue. To 
expedite their admission, readers intend- 
ing to visit the convention are urged to 
fill out the card before their arrival. Do 
not mail this card. 


CONVENTION BANQUET 


All delegates, exhibitors and their 
wives are invited to attend this outstand- 
ding social event of the Convention, 
which will be held at the Royal York 
Hotel on Thursday evening, October 9 
at 7.30 p.m. The speaker of the eve- 
ning will be Col. Kurt Swinton, vice- 
president of Encyclopaedia Britannica of 
Canada Ltd. and vice-chairman of the 
National Education Committee, who for 
many years has been associated with the 
electronics industry. Tickets are $6.00 
each. 


ALL INDUSTRY 
COCKTAIL PARTY 

An opening day “get acquainted” 
gathering for delegates, visitors and ex- 
hibitors. The All Industry Cocktail Party 
will be held on the mezzanine floor of 
the Automotive Building on Wednes- 
day, October 8, from 5 to 7 p.m. Price 
$3.00 per person. 


HOTELS AND 
TRANSPORTATION 

Accommodation for delegates is avail- 
able at a number of excellent Toronto 
hotels and motels — see map overleaf. 
Arrangements have been made _ with 
Trans-Canada Air Lines to extend re- 
duced fares to delegates and dependent 
members of their families. 


LADIES’ ACTIVITIES 

The Social Committee will arrange 
events to ensure an enjoyable convention 
stay for the wives of delegates and ex- 
hibitors. The information centre for 
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Ladies’ Activities will be located on the 
Main Mezzanine of the Royal York 
Hotel (North of Passenger Elevator 
space). Ladies are cordially invited to 
attend the Convention Banquet on Thurs- 
day evening. 


PUBLIC DAY 


To accomplish a public relations job 
for the electronic and nucleonic indus- 
tries, and to encourage students to enter 
these fields of study, the exposition will 
be open to the general public from 3 p.m. 
to 10 p.m. on the last day, October 10. 





IRE CANADIAN 
CONVENTION 


Convention Office: 

1819 Yonge Street 
Toronto 7, Canada 
Telephone HUdson 8-7768 
and HU 1-3331 or HU 1-3332 
Convention Manager: 
Grant Smedmor 


PPP 


Committees 


EXECUTIVE COMMITTEE 


Dr. George Sinclair, General Chairman 

A. P. H. Barclay, Technical Program 

E. D. Etches, Social Activities 

F. J. Heath, Exhibits 

H. W. Jackson, Toronto Section IRE 

A. Jones, Advertising and Publicity 

S. F. Love, Recording Secretary 

T. M. Lynd, Finance 

C. A. Norris, Past Chairman 

E. L. Palin, Registration and Reception 

J. M. Toye, IRE Region 8 liaison and 
Corresponding Secretary 

R. J. A. Turner, Convention Record 


ADVISORY COMMITTEE 

Dr. B. G. Ballard, Vice-President, Sci- 
entific, National Research Council 

T. J. Bell, President, Canadian Electrical 
Manufacturers Association 

C. T. Carson, President, Association of 
Professional Engineers of Ontario 

Dr. George S. Field, Chief Scientist, De- 
fence Research Board 

Dr. Gordon Patterson, President, Cana- 
dian Aeronautical Institute 

General Charles Foulkes, CB, CBE, 
DSO, CD, Chairman, Canadian Chiefs 
of Staff, Department of National De- 
fence 

W. H. Jeffery, President, Electronic In- 
dustries Association of Canada 

Dr. W. B. Lewis, Vice-President, Research 
and Development, Atomic Energy of 
Canada Ltd. 

J. G. Morrow, President, Canadian In- 
dustrial Preparedness Association 
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A. B. Oxley, Regional Director, Institute 
of Radio Engineers 

F. H. R. Pounsett, President, Canadian 
Radio Technical Planning Board 

Prof. W. O. Richmond, President, Cana- 
dian Council of Professional Engineers 

R. W. Ryan, President, Air Industries and 
Transport Association 

Prof. G. F. Tracy, Vice-President, Dis- 
trict 10, American Institute of Elec- 
trical Engineers — also representing 
The American Society of Engineering 
Education 

K. F. Tupper, President, Engineering In- 
stitute of Canada 


‘Technical Program Committee: 
A. P. H. Barclay, chairman; J. R. 
Bain; F. A. Ford; W. E. Hodges; 
E. L. Kerridge; W. Ornstein; D. K. 
Ritchie; Dr. G. Sinclair; R. J. A. 
Turner. 

Social Activities Committee: 
E. Etches, chairman; R. G. Bullock; 
W. F. Choat; F. W. Deacon; K. Mc- 
Kenzie. 

Registration and Reception Committee: 
E. L. Palin, chairman; Geo. Armitage; 
L. Price; G. L. Stewart. 


OFFICERS OF IRE SECTIONS 
IN CANADA 


Vancouver: Prof. Lorne R. Kersey, 
chairman; T. G. Lynch, vice-chairman; 
W. H. Thompson, sec.-treas. 

Southern Alberta: V. C. Larson, chair- 
man; R. Lamb, vice-chairman; S. Lit- 
chinsky, sec.-treas. 

Northern Alberta: James G. Leitch, 
chairman; J. P. Rodgers, vice-chairman; 
D. W. Bastock, sec.-treas. 

Regina: J. A. Funk, chairman: E. C. 
Odling, sec.-treas. 

Winnipeg: John F. Hooper, chairman; 
Prof. Richard A. Johnson, vice-chairman; 
Howard T. Body, sec.-treas. 

London: Robert W.’ Luke, 
W. R. Onn, vice-chairman; 
Downs, sec.-treas. 

Hamilton: Ernest E. Thomas, chair- 
man; Chas. J. Smith, vice-chairman; 
W. E. Jeynes, sec.-treas. 

Toronto: H. F. Shoemaker, chairman; 
R. J. A. Turner, vice-chairman; M. Mac- 
kenzie, sec.-treas. 

Bay of Quinte: Milford J. Waller, 
chairman; H. L. Blacker, vice-chairman; 
R. Williamson, sec.-treas. 

Ottawa: Maj. John R. G. 
chairman. 

Montreal: Arthur H. Gregory, chair- 
man; R. B. Lumsden, vice-chairman; R. 
J. Wallace, sec.-treas. 

Newfoundland: Allan C. Jerrett, chair- 
man; Murray Donald MacGray, vice- 
chairman; Richard H. Bunt, treas.; Ro- 
bert J. Wells, sec. 

Kitchener-Waterloo Sub-Section: John 
Duval, chairman; George Dufault, vice- 
chairman; Gordon Field, ‘sec.-treas. 

Quebec Sub-Section: R. F. Chinnick, 
chairman; P. Duberger, sec.-treas. 


chairman; 
Elmer E. 


Bennett, 
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DATE 
and TIME 





Satellite Room 


Transistor Room 


SESSIONS 


Aeronautics Room 


Pulse Room Radar Room 








Wednesday, 
October 8 


2.30 p.m, to 
5.00 p.m. 


Thursday, 
October 9 


10.00 a.m. to 
12.30 p.m. 


Thursday, 
October 9 


2.30 p.m. to 
5.00 p.m. 


Friday, 
October 10 


10.00 a.m. to 
12.30 p.m. 


Friday, 
October 10 


2.30 p.m, to 
5.00 p.m. 








Session 1 
ELECTRONICS 
FOR GUIDED 
MISSILES 


Session 2 
| INDUSTRIAL 
| ELECTRONICS 
I 





Session 6 
AIRCRAFT 
ELECTRONICS 


Session 11 
STEREO- 


PHONIC DISC | 


RECORDING 
& AUDIO 


| Session 7 


INDUSTRIAL 
ELECTRONICS 
II 


| 


Session 3 
RELIABILITY 
REQUIREMENTS 
& ACHIEVE- 
MENTS IN 
DESIGN AND 
PRODUCTION 


Session 8 
EDUCATION 





Session 12 
SEMICONDUC- 
TOR THEORY 
AND MEAS- 
UREMENT 


| 
| 
| 





Session 16 
TRANSISTOR 
CIRCUIT 
DESIGN 


Session 21 
SEMICONDUC- 
TOR APPLICA- 
TIONS 


Session 17 

| ASTRONAUTICS 

| 

Session 220 
COMPUTERS 


Session 13 “rg 
COMMUNICA- 
TION SYSTEMS 


Session 18 
ENGINEERING 
WRITING AND 
SPEECH 


Session 23 
VEHICULAR 
COMMUNICA- 
TIONS 


Session 5 
PROPAGATION 


Session 4 
BROADCAST 
& TRANS- 
MISSION 


Session 9 
MEDICAL 
ELECTRONICS | 


I 


Session 10 
ANTENNA 
DESIGN 


Session 14 
COSMIC 
RADIATION 


ai: Session 15 
CIRCUIT 
THEORY 


Session 19 
MEDICAL MICROWAVE 
ELECTRONICS! THEORY & 

Il TECHNIQUES 


Session 20 


Session 25 
MICROWAVE 
SYSTEMS 


Session 24 
DESIGN 
TECHNIQUES 








Note: All lecture halls are in the Automotive Building 


Full technical program and abstracts 


Session 1 


Wednesday afternoon, October 8 


Satellite Room 





ELECTRONICS FOR 
GUIDED MISSILES 


are discussed and some of the problems 
of applying information theory 


in this 


context are outlined. 
No attempt is made to give a detailed 


technical 
systems, however 


examination 
the discussion 


of the various 


is de- 


Chairman: Dr. P. A. Lapp 
The De Havilland Aircraft of Canada 
Ltd., Downsview, Ont. 


841 SELECTION CRITERIA’ FOR 
MISSILE TELEMETRY SYSTEMS 

P. Jackson, Canadair Ltd., Montreal. 
This paper reviews presently available 
systems and their relationship with IRIG 
Standards. A set-up of selection criteria 
is developed and related to typical pro- 
gram requirements. The difficulties of 
establishing formally valid relationships 
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veloped to show what an ideal system 
should consist of given a certain set of 
conditions. 


835 A HOT GAS BI-STABLE SERVO 

SYSTEM FOR GUIDED MISSILES 
D. Glendenning, Canadair Ltd.. Mont- 
real. 

In guided missile wing actuators, there 
are many advantages to be gained by the 
use of hot gas directly, without conver- 
sion, as the source of power. The size, 
weight and ultimate cost are all con- 
siderably less than that of an equivalent 
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hydraulic system 

Because of severe temperature changes 
and the presence of ash in the gas, the 
attainment of linearity in a hot gas servo 
system has proved to be a major design 
difficulty. From analysis, it appears that 
the use of a bi-stable (contactor) servo 
system would eliminate the linearity 
problem and allow the use of hot gas as 
the source of power 


An analogue computer, in conjunction 
with accepted analytical techniques, was 
used to carry out an investigation of a 
bi-stable servo system. The effects of 
noise, dynamic loads, variation of para- 
meters and valve opening and closing 
time are among the topics discussed. The 
gas flow rate and control system para- 
meters to obtain a specified transient re- 
sponse are determined 
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Technical program 





838 MAGNETIC TAPE RECORDING 
A. VanLeeuwen, Canadair Ltd., Mont- 
real. 

The paper will first outline the role of 
a magnetic tape data handling system in 
a missile developmeni program, paying 
particular attention to its applications in 
the environmental field. 

The techniques that are employed when 
magnetic tape recording is applied in 
the instrumentation field are reviewed 
and the following topics covered:— 

a) the different methods of signal re- 
cording, and the choice of a suit- 
abie recording method to meet the 
requirements ‘of volume and band- 
width of data that will have to be 
handled. 
the techniques that are used to 
correct and compensate the effect 
of systematic errors in the record- 
ing and recovery machinery. 

c) editing and read-out facilities. 

A specific system in use at Canadair 

Limited will be described in some detail. 


837 MISSILE CONTROLS DESIGN 
UTILIZING AUTOMATIC DIGI- 
TAL AND ANALOGUE COM- 
PUTING FACILITIES 


W. A. Rawlins, Canadair Ltd., 
real. 

This paper deals with the techniques 
set up at Canadair for simplification of 
the mathematical computations required 
in the design of automatic controls for 
missiles and high speed aircraft. 

Details of our automatic digital com- 
puter simplified programming techniques 


as used for Nyquist and Bode plots, and 


transient analysis will be discussed. 

No direct contact with the computing 
facilities is required since information 
is presented to these service groups on 
fixed program sheets where the analogue 
or digital processes are carried out. 

The benefits to be gained are tremen- 
dous and are reflected chiefly in the 
accuracy of computations, saving in man- 
power and a speed reduction in time re- 
quired to evaluate a complex system 
which operates in unusually stringent en- 
vironments. 


$24 BATTERIES FOR HIGH 
TUDE APPLICATIONS 


H. Henshall, Canadian Armament Re- 
search and Development Establishment, 
Valcartier, Que. - 

Many power sources are available for 
high altitude applications. When the 
power required is low and voltage regu- 
lation tolerance wide, a cheap dry cell 
power supply will meet the demands. 
Where the power requirement is mod- 
erate and the voltage regulation is of 
the order of 15%, nickel cadmium bat- 
teries will be suitable. A further feature 
is that nickel cadmium cells work well 
under cold temperatures. For large power 
requirements, the one-shot silver oxide 
zinc battery provides the most power 
per unit weight and volume. 

The choice of a power source for high 
altitude applications is simplified by a 
thorough knowledge of all usable bat- 
teries, and an intimate awareness of the 
environment under which they must 
survive. 


ALTI- 
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INDUSTRIAL 
ELECTRONICS I 


Chairman: Prof, James M, Ham 
University of Toronto, Toronto. 


INTRODUCTION — DEVELOPMENT 
OF TRANSISTORIZED STATIC 
CONTROL DEVICES FOR AUTO- 
MATION 


An accepted definition of Static Con- 
trol is that it is a method of switching 
electrical circuits without the use of con- 
tacts. During the late fall of 1956, the 
Engineering Laboratory at CGE’s Peter- 
borough Works established a team of 
engineers drawn from five different areas 
of the Company with the objective of 
evaluating the status of static control 
in order to provide a system that best 
suited the needs of Canadian industry. 

Early in the project it became appa- 
rent that the existing systems presented 
serious limitations as building blocks for 
the expanding field of automatic control 
systems. On the other hand, the transis- 
tor, operated in its digital mode, offered 
advantages on every count. Accordingly 
the decision was made to proceed with 
the development of a family of transis- 
torized static control devices that would 
be compatible with the larger field of 
automation. 

The papers in this session outline most 
of the work carried out by the project 
team until completion of the project in 
December 1957 and the assignment of 
the product to an operating area. 

8118 CHOICE OF A UNIVERSAL 
LOGIC ELEMENT 

N. L. Carlson, Canadian General 

tric Co. Ltd., Peterborough, Ont. 

The performance requirements of a 
static switching system, designed to ful- 
fil the needs of Canadian industry, are 
presented. Using a specification based on 
these requirements, the rapidly expand- 
ing technology of electrical switching is 
reviewed and the reasons for selecting a 
transistor as the basic switching element 
are stated. Possible circuit configurations 
are outlined and the more significant 
design details of two resistor-transistor 
combinations are presented. The attri- 
butes of a common-emitter inverter 
operating in the digital mode which led 
to its choice as a universal logic element 
for static switching are offered for con- 
sideration. 


Elec- 


LOGIC 
LOGIC 


8119 ORGANIZATION OF 
FOR THE UNIVERSAL 
ELEMENT 

E. Boote, Canadian General Electric Co. 

Ltd., Peterborough, Ont. 

The logic organization which makes 
possible the use of transistor-resistor ele- 
ments aiid still use simple, logical system 
design methods is described. A set of 
logic symbols is proposed which is uni- 
versal in nature and allows effective 
organization of. the logic. The advantages 
of the proposed symbols compared with 
most of those in current use is empha- 
sized. Although this is a valuable tool 
for the design engineer, its universality 
will be demonstrated by the ease with 
which maintenance personnel can follow 
and check the circuits for correct operat- 
ing conditions. 
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8120 PACKAGING TRANSISTORIZ- 
ED STATIC CONTROL DE- 
VICES 

K. Sheeran, Canadian General 

Co. Ltd., Peterborough, Ont. 

A standard package combination is 
discussed in relation to factors which are 
pertinent requirements in diverse en- 
vironments such as industrial, supervisory 
and electronic equipments. 

Reliability, ease of maintenance and 
space requirements are a few of the fac- 
tors discussed and which have influenced 
the selection of materials and package 
size. Production models will be used to 
demonstrate typical panel layouts and 
methods of connection. 


Electric 


8121 ANCILLARY UNITS — MEMO- 
RY AND TIME DELAY FUNC- 
TIONS 

J. A. I. Young, Canadian General Elec- 

tric Co. Ltd., Peterborough, Ont. 

The functions required by static con- 
trol systems designed for industrial con- 
trol applications can be broadly divided 
into the logic functions and the ancillary 
functions. The logic functions are usually 
identified with familiar AND, OR, NOT 
units {the so-called primitives), while the 
ancillary functions can be divided into 
first and second levels. The first level 
includes memory, time-delay and power 
amplification functions while the second 
includes those units required by the 
larger field of automation such as shift 
registers, counters, memory matrices, 
card readers and so on. 

This paper will discuss the first level 
ancillary functions of memory and time 
delay. The development of specific units 
which are compatible with transistorized 
logic units will be described in detail. 


8122 ANCILLARY UNITS — POWER 

AMPLIFICATION FUNCTIONS 
J. S. MacKelvie, Canadian General Elec- 
tric Co. Ltd., Peterborough, Ont. 

This paper describes the units required 
for the operation of conventional con- 
trol devices from signals originating in 
the logic circuitry already covered. 

The problems of response time and 
voltage and current surge protection are 
discussed for devices operated from both 
ac and de power. The effect of tempera- 
ture on circuit performance is described 
together with circuit techniques which 
overcome these problems. 

An analogue and digital hybrid unit is 
described to show how the digital prin- 
ciple may be applied to a _ regulating 
system. 
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RELIABILITY REQUIREMENTS 
AND ACHIEVEMENTS IN 
DESIGN AND PRODUCTION 


Chairman: M. L, Card 
Department of National Defence, 
Ottawa. 


832 THE “PROJECT MATURE” CON- 
CEPT OF THE DESIGN AND 
PRODUCTION REQUIREMENTS 
FOR RELIABLE AND MaAIN- 
TAINABLE MILITARY  ELEC- 
TRONIC EQUIPMENT 

Chester I. Soucy, Air Materiel Command, 

RCAF, Ottawa. 

“PROJECT MATURE” is offered to 
guide a virtually necessary joint military- 
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industry program for reducing failures 
of electronic equipment .up to 100 times 
and guided missiles 1,000 times, replac- 
ing prevalent immature design by the 
MATURE concept — meaning: Main- 
tainable, Achievable (designable and 
producible), Tried and Tested, Usable, 
Reliable, Economical. Current, faults and 
recommended design and _ production 
remedies are discussed, also essential 
changes in procurement practices. Not 
only must failures be reduced, but, in 
equipment whose increasing complexity 
cannot be avoided, ease of operation and 
maintenance are essential. Both manage- 
ment and designers must understand the 
controlling factors affecting MATURE 
equipment. 


8128 ANIMAL OR MINERAL? — A 

STUDY OF DEFECT CAUSES 
J. J. Fitzsimons, Canadian Marconi Com- 
pany, Montreal. 

The author describes methods used to 
find the “reasons” why some of the 
characteristics of manufactured parts do 
not conform to the drawing specifica- 
tions. Detailed examples of the pro- 
cedures used to get to the “roots” of the 
causes of defective parts are presented, 
and the findings and conclusions reached 
in each case are given. The “reasons” for 
the various defects fall into about four- 
teen categories, of which Faulty Measur- 
ing Instruments, Unsuitable Methods, 
Routing Errors, Faulty Set-Ups, etc., are 
typical. The author concludes that a 
large perecentage of defective items could 
be avoided by improving training and 
more prevision on the part of the person- 
nel involved in the design, processing 
and manufacture of the parts. 


883 WHY AN ENVIRONMENTAL 
LABORATORY? 


J. S. Brooks, RCA Victor Co. 
Montreal. 

An urgent problem today is the poor 
reliability of complex electronic equip- 
ment. Failures are often due to environ- 
mental factors in operation, storage and 
transportation. The environmental labo- 
ratory’s function is to measure and re- 
produce these environments. Equipment 
can then be developed and tested under 
realistic conditions. Environmental con- 
ditions are classified into specific para- 
meters, each with a characteristic effect 
on electronic equipment. Many problems 
remain to be solved regarding these para- 
meters. Environmental laboratories are 
costly and usually can only be provided 
by large companies. To ensure a satis- 
factory product, smaller companies 
should he encouraged to make use of 
these facilities. 


Ltd., 


821 VARIABLES SAMPLING AS AP- 
PLIED TO THE ACCEPTANCE 
OF ELECTRICAL COMPONENTS 

E. C. Longhurst, RCA Victor Co. Ltd., 

Montreal. 

Variables Sampling of Electronic Com- 
ponents offers significant advantages over 
Attributes Plans. The same protection is 
afforded at greatly reduced sample sizes, 
and numerical data on central tendency 
and dispersion of characteristics are com- 
piled, rendering corrective feedback to 
the vendor more useful. Borderline 
values assume their proper relative im- 
portance in acceptance and rejection, 
and separate acceptance criteria for up- 
per and lower limits permit more realis- 
tic evaluation of deviating material in 
terms of specific applications. Single and 
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double sampling plans are considered, 
and rules for normal, tightened and re- 
duced inspection are laid down. The re- 
cent MIL-STD-414, Sampling Procedures 
and Tables for Inspection by Variables, 
is discussed. 
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BROADCAST AND 
TRANSMISSION 


Chairman: W. B. Smith 
Department of Transport, Ottawa. 


898 TRANS-CANADA TELEVISION 
NETWORK—VIDEO INTERCON- 
NECTING FACILITIES 

P. J. Burman, The Bell Telephone Com- 

pany of Canada, Montreal. 

The Trans-Canada Television Network 
spanning from Halifax, Nova Scotia to 
Victoria, British Columbia consists of 
numerous intercity and intracity facili- 
ties. 

It is fed normally from Toronto for 
the English network and from Montreal 
for the French network. Occasionally, it 
is required to break into the network at 
numerous places spread across Canada. 
This requires a high degree of flexibility, 
i.e. many of the facilities must be suit- 
able for rapid switching to other facili- 
ties without readjustment or appreciable 
change in performance. 

This paper describes the problem of 
feeding this network which has required 
the installation of network equalizing, 
testing and switching facilities operated 
from television operating centres located 
at numerous places. 


806 A PORTABLE BROADBAND 

POWER DENSITY METER 
A. Borck, Empire Devices, Inc., 
York, N.Y. 

A portable, broadband power density 
meter for measurement of power density 
in the near field of large aperture an- 
tennae over the frequency range of 200 
ke to 10 kme will be discussed. 

The study and design shall consider 
the determination of critical measure- 
ment parameters, criteria for rf pick-up 
probes, rf shielding requirements, calli- 
bration techniques for rf pick-up probes, 
calibration techniques for over-all meas- 
uring equipment and measurement ac- 
curacy. 

Opposite to the usual field intensity 
measuring problem, where one wishes to 
obtain maximum power through the an- 
tenna, this system minimizes the amount 
of power available from the antenna. 


New 


833 A NEW SPECIAL EFFECTS GEN- 
ERATOR FOR TELEVISION 
PROGRAMMING 

W. E. Jeynes, Niagara Television Ltd., 

Hamilton. 

The paper will describe a new “Special 
Effects Generator” capable of combining 
two video signals into a composite tele- 
vision picture, free from switching tran- 
sients normally experienced with this 
type of equipment. 

he shape of the internally generated 
keying-wave can be continuously varied 
to produce a large variety of effects, in- 
cluding a circular iris wipe. By varying 
the amplitude of the keying-wave the 
boundary line between the two pictures 
can be diffused to produce a blending 
effect hitherto realized only by photogra- 
phic techniques. 
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8124 PACKAGED CIVIL 
TRANSPORTABLE 
CASTING SYSTEM 

H. Z. Rogers, Canadian General Electric 

Co. Ltd., Toronto. 

The system described is a complete 
broadcasting station on wheels and in- 
cludes everything from studio equipment 
to antenna. A diesel generator power 
plant enables this unit to operate inde- 
pendently during any emergency. 

Recent tests performed in co-opera- 
tion with the Civil Defence and Depart- 
ment of Transport authorities indicate 
that the unit is very versatile and radi- 
ates a high quality signal comparable 
with any normal radio station. 

The unit is capable of 1 kilowatt out- 
put on any frequency in the band 540- 
1600 kc. The frequency is adjustable by 
means of a stabilized continuous-tuning 
oscillator. 


879 A BROADBAND DATA TRANS- 
MISSION LINK FOR USE WITH 
RADAR 

J. Humphries and W. C. Brown, National 

Research Council, Ottawa. 

A description is presented of a com- 
pact data transmission system capable of 
relaying full bandwidth radar informa- 
tion to a remote plan position indicator. 
The remote display is reproduced with 
no appreciable degradation of quality. 

A method of pulse-time modulation is 
used to transmit antenna positional in- 
formation with an over-all accuracy of 
+1 deg. The radar video and the neces- 
sary information pulses are time-shared 
in a way that permits the use of a single 
communication channel with a minimum 
bandwidth of 1.5 mc. The system was 
designed to be compatible with standard 
television microwave relay equipment 
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Chairman: O. A. Sandoz 
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866 IONOSPHERIC EQUIPMENT 
FOR HIGH POWER, HIGH RESO- 
LUTION STUDIES OF THE 
IONOSPHERE IN THE FRE- 
QUENCY BAND 2—25 mc. 

D. Covill & R. Hanley, Cossor (Canada) 

Ltd., Halifax, N.S. 

The dependence of long-range radio 
communication on the ionospheric propa- 
gating path between two desired loca- 
tions, justifies a continuing study of the 
characteristics and behavior of this path. 
Such a study is of obvious scientific value 
and additionally, it provides important 
statistical data for the preparation of 
prediction tables and the like. The varia- 
tion of important parameters with fre- 
quency and time is of interest. 

Several methods of investigating these 
parameters are possible, but the most 
useful is one employing a pulse trans- 
mitter at one location and a synchronous- 
ly tuned pulse receiver at the other. 
Results obtained with this method may 
be readily interpreted and very high peak 
powers are possible with the pulse trans- 
mitter, to override unwanted signals 
picked up by the receiver. 

This paper will describe such a pulse 
transmitter and receiver developed by 
Cossor (Canada) Limited to D.R.T.E. 
specification and contract. 
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862 IONOSPHERIC STUDIES AT OB- 
LIQUE INCIDENCE OVER A 
600-MILE CIRCUIT 


G. W. Jull and W. L. Hatton, Defence 
Research Telecommunications Establish- 
ment, Ottawa. 


Swept frequency ionospheric sounding 
equipment has been used to study hf 
propagation characteristics on the Hali- 
fax-Ottawa circuit. This study is directed 
toward further understanding the charac- 
teristics of ionospheric propagation 
modes and improvements in hf predic- 
tions. The programming and display 
units which are necessary for this study 
are described and this is followed by 
some results which have been obtained 
on this circuit during the present period 
of sunspot maximum. The _ observed 
muf’s are compared with predicted 
values using data obtained by vertical 
incidence sounding. The dynamic nature 
of the ionosphere is illustrated by a 
16-mm film taken over a 24-hour period 
of observation. 


817 EFFECT OF MOUNTAINS WITH 


SMOOTH CRESTS ON WAVE 
PROPAGATION 


I. P. Shkarofsky, H. E. J. Neugebauer, 
M. P. Bachynski, RCA Victor Co. Ltd., 
Montreal. 


A new method of solving the problem 
of diffraction of EM waves by the smooth 
crest of a perfectly reflecting cylindrical 
mountain has been reported previously.! 
In this paper, the results are presented 
in a form more suitable for practical 
applications. The theory is extended, and 
good agreement with model experiments 
is obtained for scattering angles up to 
5 deg. The procedure for including the 
effects of reflections from the ground on 
either side of the mountain is also indi- 
cated. A few examples illustrate cases 
encountered in practice, and _ exhibit 
effects up to 8 db compared with knife 
edge diffraction. 
1H, E. J. Neugebauer, M. P. Bachynski, 
“Diffraction by smooth cylindrical moun- 
tains.” 

Some of the material in this paper was 
presented at the General Assembly of 
PRSI in Boulder, Colorado, Aug./Sept., 
1957. 

Also accepted for 
IRE 1958. 


publication in Proc. 
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8110 A PERFORATED DISC 
MICROWAVE SECTOR 
NING 

R. H. T. Bates, Canadian Westinghouse 

Co. Ltd., Hamilton. 

A machine for micro- 


sector scanning 


wave beams is described. The essential 
part of the apparatus is a thin circular 
disc perforated with holes all of which 
have the same diameter. The disc ro- 
tates to generate the scan. The radiating 
aperture is a thin strip of the disc cen- 
tred on a diameter. It is shown that the 
device can be used for scanning several 
beams simultaneously in different planes. 
Also split-beam Sector scanning is pos- 
sible. 


872 VARIATION WITH TIME OF 
THE BACK SCATTER ECHO 
POINT ALONG A METEOR 
TRAIN 

M. Srirama Rao and R. L. Armstrong, 

National Research Council, Ottawa. 

The concept of the effective point of 
cw radio reflection from a meteor train 
has been given on the basis of atmo- 
spheric turbulence in the meteoric M- 
region. Some experimental evidence has 
been provided to support the postulate 
of its drifting along the length of the 
train, using meteoric body doppler radar 
records. Using the ranges of the meteors, 
the velocities of the above drifts have 
been investigated in relation to total echo 
durations. 

Theoretical interpretation of the ob- 
served results has been attempted using 
reasonable assumptions of ionization dis- 
tribution and diffusion rates. The effect 
of turbulence on echo durations has been 
taken into account for successfully ex- 
plaining the observed results. 
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897 RANGE 
INFRARED 
TEMS 

M. S. Juzycz, 

ronto. 

The nature of the problems pertaining 
to the determination of the maximum 
useful range of an infrared system are 
discussed, followed by a brief descrip- 
tion of such elements of a passive infra- 
red system as: 

Radiators and radiation 
. Transmission media. 
. Infrared protection domes 
(irdome). 
4. Collectors 
5. Electro - mechanical 
6. Electronic equipment. 

Next the theoretical basis for the range 
equation are established. This is follow- 
ed by the functional representation of 
the physical behavior of the system ele- 
ments. A range equation is presented. 
The derivation of the equation is ex- 
plained and the assumption discussed. 
The paper concludes with remarks per- 
taining to the difficulties of establishing 
functional representation of the system 
elements and limitations of the range 
equation. 


PREDICTION 
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823 TRANSISTORIZED ANALOG TO 
DIGITAL CONVERTER FOR 
AIRBORNE APPLICATIONS 


Armament Re- 
Establishment, 


W. G. Thistle, Canadian 
search and Development 
Valcartier, Que. 

An analog to digital converter is de- 
scribed. It is intended for airborne appli- 
cations where the accuracy required is 
in the order of 0.1%, with sampling 
rates of 10 samples per second. The con- 
verter output is telemetered to the ground 
on one channel of an fm-fm telemetry 
system. Low power consumption and 
weight are of prime consideration. The 
paper illustrates how the use of transis- 
tors throughout can make digital tech- 
niques compatible with these require- 
ments with a resulting gain in accuracy 
and ease of data reduction. Total power 
consumption is two watts and the weight 
is two pounds. 


878 A TUMBLING LOW DRAIN DIS- 
TRESS BEACON FOR AIRCRAFT 
CRASH LOCATION 


D. M. Makow and H. T. Stevinson, Na- 
tional Research Council, Ottawa. 

A new, light, simple and inexpensive 
radio distress beacon has been developed 
to survive airplane crashes. A long life 
special pulsed transmitter with trickle- 
charged batteries and internal capacitor 
antenna is potted in shock - absorbing 
foam which is formed to a high lift wing 
section. 

The device is held on the tail of the 
aircraft and releases automatically when 
early symptoms of disaster are detected. 
It tumbles away from the aircraft in 
time to clear the danger zone, slows 
down to a safe landing and transmits 
a distress signal from any position, with 
terrain ranging from rock or ice to 
swamp, water or snow, under wide en- 
vironmental conditions. 
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8104 A MAGNETIC AMPLIFIER 
VOLTAGE REGULATOR FOR 
AN AIRCRAFT ELECTRICAL 
SYSTEM 
D. R. Joyce and H. G. 
Westinghouse Co. Ltd., Hamilton. 
A magnetic amplifier type 
regulator for an aircraft ac 
system is described. Unusual ambient 
conditions and stringent electrical limits 
necessitated special design considerations. 
Three phases of the design are empha- 
sized — the system stability, the 
MAGAMP design, and the technique 
used to meet the high temperature and 
shock requirements. 


Pinder, Canadian 


voltage 
electrical 


855 ORIGIN AND SIGNIFICANCE 
OF ELECTRICAL POWER SUP- 
PLY TRANSIENTS IN AIRCRAFT 

C. Boot, Avro Aircraft Ltd., Toronto. 

The transient state which can cause 
difficulties, has to be established and each 
type of equipment tested accordingly. 
Several examples will be discussed, e.g. 
that electric motors will not be influenced 
by the transient state, but that all ther- 
mal equipment with a reaction time 
under one second can be seriously in- 
fluenced by a strong overdamped rise or 
drop in voltage. Relays on the other 
hand will not be influenced by an over- 
damped rise in voltage but an over- 
damped drop in voltage can cause mal- 
functioning. In conclusion the difference 
between the transient state limits and the 
overvoltage limit, due to faulty (ab- 
normal) conditions will be discussed. 

If consent is obtained, the electrical 
requirements and the power supply tran- 
sients as specified in MIL-E-7894, MIL- 
E-5007, MIL-E-5009 and AN-E-19 will 
be discussed. 
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899 OSCILLOGRAPHS AND EXPERI- 
MENTAL STRESS ANALYSIS 

W. C. Leith, Dominion Engineering 
Works Ltd., Montreal, and B. H. Me- 
Gregor, A. C. Wickman Ltd., Toronto. 

Prompted by work originated in the 
aircraft industry, experimental stress an- 
alysis is being used by an _ increasing 
number of laboratories for the deter- 
mination of stress in stationary and mov- 
ing components. The authors of this 
paper examined briefly the means for 
determining these stresses and also for 
recording dynamic stresses during the 
course of an experiment. To illustrate 
the usefulness of this concept of stress 
analysis, an actual test is described, from 
the standpoint of construction, experi- 
mental records and the conclusions devel- 
oped from these records. 


8109 APPLICATION OF TRANSISTOR 
LOGIC CIRCUITS TO INDUS- 
TRIAL ELECTRONIC CONTROL 
PROBLEMS 

W. H. Glaister, Canadian Westinghouse 

Co. Ltd., Hamilton. 

A new transistorized two-position 
switch will be explained. The switch will 
be presented as a logic forming element 
which can be used to replace conven- 
tional switching media used in the English 
AND, OR and NOT functions. 

Advantages of the new circuit logic 
will be illustrated by applying it to Eng- 
lish logic functions. In addition to these, 
the advantages inherent in the circuit 
itself will be presented. 

Typical applications of the logic ele- 
ment will be shown by its use in counters, 
storage, output, and gating matrices. The 
solution of a typical problem to provide 
advance pulses to allow for machine 
acceleration will also be covered. 


8105 LINATROL AUTOMATIC TRAC- 
ING FOR GAS CUTTING MA- 
CHINES 

J. S. Cheverton, Canadian Westinghouse 

Co. Ltd., Hamilton. 

Linatrol equipment has been designed 
for attachment to existing manually op- 
erated gas cutting machines to provide 
automatic steering. It has the unique 
advantage that it uses simple pencil line 
drawings in place of bulky or expensive 
templates required with most other types 
of automatic gas cutting equipment. 

Automatic steering is achieved by the 
use of closed loop servo control. A vi- 
brating photo cell is optically adjusted 
to scan the line of the pattern and thus 
to produce misalignment signals which 
are amplified to operate the steering 
motor. This servo maintains drift-free 
pattern following. 

A complete installation for gas cutting 
with Linatrol is rapidly operated to give 
very accurate results with high efficiency. 


OF STRIP 
IN A_ STEEL 


8102 MEASUREMENT 
ELONGATION 
TEMPER MILL 


G. F. Kelk, and J. Taushman, George 
Kelk Ltd., Willowdale, Ont. 


In the preparation of steel strip for 
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tinplate, it is necessary to remove the 
extreme hardness introduced by cold 
working. The annealing process leaves 
the steel in a fully soft condition which 
allows “stretcher-strain” markings in 
pressed steei products. A temper mill is 
used to restore an optimum hardness and 
to remove surface defects and variations 
in thickness. The cold working in the 
temper mill is closely related to elonga- 
tion. The extensiometer described in this 
paper permits regular sampling and re- 
cording of the elongation to an accuracy 
of 0.2%. The mill may operate at any 
speed suitable to the rolling process and 
this may be up to 6,000 ft/min. The ex- 
tensiometer has been designed to operate 
reliably in the unfavorable environment 
of a steel mill. 


8107 A TRANSISTORIZED 
SAFE ALARM-CAGE 
FOR MINES 

P. L. Hazan and D. G. W. Mace, Can- 

adian Westinghouse Co. Ltd., Hamilton. 

A brief analysis is made of the factors 
which have hitherto tended to limit the 
contribution of electronics to the mining 
industry. 

An attempt is made to show these fac- 
tors were Overcome with the present unit. 

A more detailed study of the device is 
next undertaken covering both system 
analysis, including a short study of trans- 
mission in shafts, and a cursory look at 
the transistorized circuitry. 

Mention of the encapsulation 
shock-mounting tehcniques, power 


FAIL 
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and 
re- 


quirements and signal levels, completes 
the description of the equipment 
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A. S. Barber, P.Eng., Director of 
ordination Department, Waterloo 
lege and associate faculties 
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Chairman: Group Capt. W. R. Franks 
RCAF Institute of Aviation Medicine, 
Toronto. 


843 THE ELECTRONIC RECORDING 
OF EYE MOVEMENTS 

Dr. W. H. Johnson, Defence Research 

Medical Laboratory, Toronto, and N. R. 

Winter, George Kelk Ltd., Willowdale, 

Ont. 

It has been known for some time that 
movement of the eyes is associated with 
certain pathological conditions and or- 
ganic disturbances, such as infection of 
the balance organs and motion sickness. 
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A detector has been developed for meas- 
uring and recording the magnitude and 
speed of this movement. Previously, in- 
vestigation of this symptom required at- 
tachment of electrodes to eye muscles or 
use of an industrial television relay. The 
detector described in this paper measures 
the motion of the dark-light boundary 
between iris and white of the eye photo- 
electrically. Medical experience and tech- 
nical characteristics of the device are 
presented. 


813 DESIGN OF ELECTRONIC CON- 
TROLS FOR WEAK OR PARAL- 
YZED MUSCLES 

J. V. Basmajian, MD, Department of 

Anatomy, Queen’s University, Kingston, 

Ont. 

Muscles in action put out showers of 
minute electrical potentials. On the other 
hand, muscles can be made to contract 
by electrical stimulation even in the ab- 
sence of their nerves. This has suggested 
to the author the feasibility of producing 
electronic apparatus for the control of 
weak or paralyzed muscles using the 
impulses picked up and modified from 
normal muscles. The practical implica- 
tions are obvious but what may be more 
fruitful is the interplay of basic neuro- 
logical and electronic ideas and data. The 
problems which have been met and those 
yet to be attacked will be discussed and 
illustrated 


860 STABLE BAND-PASS FILTERS 
FOR ELECTROENCEPHALOG- 
RAPHY 

W. R. D. Ross and J. F. Davis, Allan 

Memorial Institute of Psychiatry, Mont- 

real 

Some low-frequency band-pass filters 
have been developed to analyze the elec- 
trical activity of the brain. 

Each filter uses from three to five 
“resonators,” a resonator consisting of a 
single stage R-C amplifier with inverse 
feedback applied through a twin-T net- 
work. 

To achieve an optimally flat filter re- 
sponse, closely spaced high-Q resonators 
are used near the end frequencies, while 
lower-Q circuits are used at the central 
frequencies. 

A circuit is presented which ts simple, 
has excellent stability and dynamic range, 
together with no special power supply 
requirements 


859 NEUROSONIC SURGERY 
William J. Fry, Biophysical Research 
Laboratory, University of Illinois, Ur 
bana, Ill 

Focused beams of ultrasound, used 
under precisely controlled dosage con 
ditions and with suitable instrumentation 
for controlling position, can be used to 
produce selective changes in practically 
any arbitrarily prescribed location in the 
brains of experimental animals and 
human subjects. Focusing of the sound 
makes it possible to produce changes 
at any desired depth without disruption 
of intervening tissue. With the proper 
choice of dosage, blood vessels in the 
site at which irreversible changes are 
produced in the neural components, can 
be left intact and functional 

Brain lesions of almost any prescribed 
shape or size can be produced by ap- 
propriate movement of the focal spot 
It is also possible to induce reversible 
changes by appropriate choice of ultra- 
sonic dosage parameters. A motion pic- 
ture, to be shown as a part of this pre- 
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sentation, demonstrates the ultrasonic 
neurosurgical procedure on an experi- 
mental animal. The ultrasonic irradiator, 
the instrumentation for control of dosage, 
the calibration equipment, the positioning 
systems, the head holder, and control 
and auxiliary instrumentation are illus- 
trated and discussed in the movie. The 
results obtained in a human ultrasonic 
neurosurgical program being carried out 
in collaboration with the Neurosurgery 
Division of the State University of Iowa, 
will be briefly summarized. 


8139 MEASUREMENT OF PHOTO- 
CELL STABILITY 

William Paul, Department of Pathological 

Chemistry, University of Toronto, To- 

ronto. 

An instrument has been devised which 
has been used to measure light source 
stability and photocell and contact stab- 
ility of oximeter earpieces. The instru- 
ment consists of a multivibrator locked at 
20 cps which operates an_ electronic 
switch to provide a _ suitable current 
waveform to the lamp and thus the cells 
under test. Output voltage of the am- 
plified signal is rectified and compared 
to a reference voltage for recording on a 
dc recording milliameter. Cell output is 
about seven millivolts (minimum) and 
changes of eight microvolts in this out- 
put are readily observable on the re- 
corder. 


Session 10 Radar Room 





ANTENNA 
DESIGN 


Chairman: A. H. Secord 
Sinclair Radio Laboratories Ltd., 
Toronto. 


$140 CF-105 ANTENNA DESIGN 
F. G. Buckles, Sinclair Radio Labora- 
tories Ltd., Toronto. 

A number of flush-mounted antennae 


have been developed by Canadian en- 
gineers for communications, target ac- 
quisition, navigation, and other facilities 
for high performance aircraft. Atten- 
dant with existing security classifications, 
a general description of some of the an- 
tannae on the Avro CF-105 will be dis- 
cussed. 


829 THE DESIGN AND CONSTRUC- 
TION OF A 60-FOOT PARABOL- 
OIDAL ANTENNA 


D. T. Wright and A. E. Fentiman, 
Queen’s University, Kingston, Ont. 

The paper describes the design and con- 
struction of a large steerable radio an- 
tenna recently manufactured for the De- 
fence Research Board of Canada. The 
antenna was completely designed and 
manufactured in Canada, and embodies 
several unique features which are de- 
scribed in the paper. 

The most important feature of the dish 
is the structural connection system which 
combines the advantages of high strength 
and great accuracy. With this structural 
system the dish was constructed with great 
accuracy from simple interchangeable 
prefabricated elements. Another impor- 
tant feature of this antenna was the com- 
bination of accuracy and rigidity with 
very light weight construction. 

The paper is illustrated with photo- 
graphs and drawings of the antenna. 


869 TEN-FOOT DIAMETER PARA- 
BOLIC ANTENNAS FOR 400 MC 


R. H. Y. Yang and R. P. Matthews, An- 
drew Antenna Corp.,*Ltd., Whitby, Ont. 


This paper will describe the approach 
to the design, development and produc- 


‘tion of the 10-foot parabolic antenna for 


405-465 mc which was provided for the 
communication system of the Mid- 
Canada Line. Details will be given on 
the electrical and mechanical require- 
ments of the antenna, basic design ap- 
proach of the primary radiator, the prob- 
lems of illumination because of the re- 
latively small size of the antenna in 
relation to the wavelength utilized, 
theory of final design chosen, the produc- 
tion problems that were encountered after 
engineering prototypes had been fully 
tested and approved, the test results ob- 


tained with some details as to the in- 
stallation and operation of the antenna 
on the Mid-Canada system. 


874 ANALYSIS AND REDUCTION 
OF SCATTERING FROM THE 
FEED OF A CHEESE ANTENNA 


W. A. Cumming, National Research 
Council, Ottawa, and C. P. Wang, Stan- 
ford University, Stanford, Calif. 

The usual analysis of the aperture field 
perturbations caused by the presence of 
the feed in the aperture of a symmetrical 
reflector assumes an out-of-phase scat- 
tered field originating from a uniformly 
illuminated area equal in size to the pro- 
jected area of the feed. An exact analy- 
sis of a cheese antenna excited by a 
longitudinally slotted cylinder has shown 
that a much better engineering approx- 
imation results if the area of the out-of- 
phase source is considered to be con- 
siderably larger than the projected area 
of the feed. Similar results are shown 
for horn and rectangular waveguide feeds 
in the same type of reflector. An ex- 
ample is given of a technique whereby 
the perturbations in the aperture field 
are smoothed out by using a series of 
vanes or waveguides to channel energy 
into the shadow region. 


826 TWO METHODS OF IMPROV- 
ING THE PERFORMANCE OF 
LENS CORRECTED H-PLANE 
HORNS 


J. A. Cummins, 
Research and Development 
ment, Valcartier, Que. 

Two methods are described for min- 
imizing the adverse effects of reflections 
on plano-convex dielectric lenses used 
in H-plane horns. One method uses the 
properties of slotted dielectric interfaces 
for simulating a quarter-wave transform- 
er, making it possible to obtain a 9db 
reduction in side lobes. The other method 
consists in absorbing the wave reflected 
from the curved surface of the lens into 
a thin layer of microwave absorbent ma- 
terial laid along the flared sides of the 
horn. The simplicity of the second method 
makes it very attractive for quick design 
work, with very little sacrifice in gain 
and directivity. 


Canadian Armament 
Establish- 
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RECORDING AND AUDIO 





Chairman: George Foster 
Sparton of Canada Ltd., London, Ont. 


8156 TRACING DISTORTION IN 
STEREOPHONIC DISC RECORD- 
ING 


M. S. Corrington and T. Murakami, 
Radio Corp. of America, Camden, N.J. 

Tracing distortion in the 45-45 deg 
and the vertical-lateral systems has been 
calculated to compare the two systems. 
Analysis shows that with an ideal pickup 
there is no cross modulation between the 
two channels in the 45-45 deg system of 
recording if the groove angle is 90 deg. 
The intermodulation within each of the 
channels in the 45-45 deg system is the 
same as that obtained in the normal 
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vertically cut record. Curves of percent 
modulation for various groove velocities 
and stylus radii are given for the 45-45 
deg symmetrical system of recording. In 
the vertical-lateral system the cross mod- 
ulation between the two channels has 
been calculated. The intermodulation in 
the vertical and lateral channels is sum- 
marized for comparison purposes. 


8157 CERTAIN PROBLEMS AND 
SOLUTIONS IN THE RECORD- 
ING AND REPRODUCTION OF 
STEREOPHONIC DISCS 

B. B. Bauer, CBS Laboratories, 

York, N.Y. 

Some of the important problems which 
required a solution with the introduction 
of disc stereophony were: 1. The problem 
of speaker placement. 2. Vertical vibra- 
tion sensitivity. 3. Distortion and signal- 
to-noise ratio. 4. Limited stereophonic 
listening area. These problems have now 
been successfully solved without sac- 


New 
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rificing stereophonic qualities by (1) 
“mixed lows” and “satellite” speakers; 
(2) suppression of vertical sensitivity in 
the rumble frequencies; (3) depth control 
of the groove; (4) the use of “isophonic” 
speakers. A description and demonstra- 
tion of these developments will be made. 


8161 DEVELOPMENT OF A HIGH 
QUALITY DUAL MOVING 
COIL CARTRIDGE FOR RE- 
PRODUCTION FROM STEREO 
DISCS P 

Reuben E. Carlson, Fairchild Recording 

Equipment Corp., Long Island City, 

N.Y. 


The design problems related to high 
quality pickup performance with any 
disc are formidable, but when both 
vertical and lateral motions must be 
traced accurately, the difficulties are 
compounded many times. Some of these 
problems, principaily those of a practi- 
cal nature, are considered and their solu- 
tions discussed. 
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Medical electronics grows in importance 


The increasing extent of the application of electronic 
instruments and techniques to the fields of 
surgery, biology, bacteriology and physiology will be high- 
lighted in two technical sessions and one of the exhibits 

The exhibit, that of the RCAF Institute of Aviation 
Medicine at Booth 429, will present pictorially 
research and development work in aviation medicine. The 
physiological implications of loss of cabin pressurization 
in high-altitude airliners, and the summated effect of ac- 
(low blood-sugar 
repeated hyperventilation on the effectiveness of jet air- 


celeration, hypoglycaemia 


crew are presented as major themes. 


Color photography points up research work in such 


medicine, 


current 


the first 


level), and 
ments in this field. 


varied areas as orientation, flight thermal environment, 
high frequency-high intensity 
coagulation, and post-mortem lactic acid concentration 
as an expression of ante-mortem hypoxia in fatal aircraft 
accidents. Some investigations conducted in association 
with the Defence Research Medical Laboratories, Toronto, 
are briefly indicated. Finally the origin of the now world- 
renowned Anti -“G” 
operationally 
Franks Flying Suit Mark III, introduces RCAF develop- 


vibration effect on blood 


suit is shown as native Canadian 


practicable Anti-“G” suit, the 


The contribution that electronics is making in the 
furtherance of many of these projects is clearly evident. 





892 A DOUBLE CARDIOID STEREO- 
PHONIC MICROPHONE 

A. Jamroz and G. B. Thompson, North- 

ern Electric Co. Ltd., Belleville, Ont. 


Recent developments in stereophonic 
recording and transmission have demon- 
strated the desirability of processing the 
left and right channels in the form of 
sum and difference signals. If the matrix- 
ing networks which convert the sum 
and difference signals back to left and 
right channels are inserted near the end 
of the reproducing chain, polarity and 
amplitude relations between the two 
channels preceding the matrixing are not 
very critical. Polarity differences have 
the effect of transposing the left 
and right channels while amplitude differ- 
ences affect the angle over which the 
sound source appears to be spread. 





All lecture rooms are in the 


Automotive Building 





The Double Cardioid microphone has 
two outputs one of which contains the 
sum, the other contains the difference 
signal. These signals are in a form which 
is ready for processing in the most de- 
sirable manner without additional mat- 
rixing. A high degree of realism is 
achieved by using a single microphone 
pickup and converting amplitude differ- 
ences in the. left and right channel into 
phase differences in the sound field pro- 
duced by two loudspeakers. 
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SEMICONDUCTOR THEORY 
AND MEASUREMENT 





Chairman: C. D. Florida 
Defence Research Telecommunica- 
tions Establishment, Shirley Bay, Ont. 


830 PHOTO-IMPEDANCE OF SEMI- 
CONDUCTOR BARRIERS AND 
JUNCTIONS 

H. W. Jaderholm, 

Company, Montreal! 

Calculations and measurements will 
be presented of the capacitance and res- 
istance in semiconductor to metal barriers 
and in junctions between semiconductors 
with different doping. 

It will be shown how the equivalent 
circuit of the rectifier and its impedance 
circle diagram must be modified when 
excess carriers have been injected 

The behavior of the Fermi-level and 
other relevant energy levels and the car- 
rier and impurity populations will be 
elucidated with Shockley-type charge- 
potential diagrams which have been made 
universally usable for semiconductors 
having different energy gaps and tem- 
peratures. The contact potential with 
and without injected carriers in the inter- 
faces between a semiconductor and air, 
gas, vacuum or metal will be discussed 
with the aid of such diagrams. 


Canadian Marconi 


850 THE HALL EFFECT AND SOME 
OF ITS POSSIBLE APPLICA- 
TIONS 


OCTOBER 1958 


C. H. Champness, Northern Electric Co. 
Ltd., Montreal 


The Hall 
importance in 
ductors is mentioned 
conductors, it has recently been shown 
possible to use the Hall effect in the 
form of a device for practical applica- 
tions. Consideration of the expressions 
for the voltage sensitivity and the effi- 
ciency of drawing power from a Hall 
specimen show the importance of using 
a material with a high electron mobility 
such as indium antimonide. The uses of 
the Hall generator are as a magnetic 
field detector, a multiplier, a gyrator and 
as an amplifier. Examples of each type 
of use are given 


effect is introduced and its 
understanding semicon- 
With certain semi- 


884 TRANSISTOR PARAMETERS AT 
LIQUID NITROGEN TEMPER- 
ATURES 

R. W. Jackson, 

Montreal 

Some investigations have been made 
on the feasibility of operating transistors 
at low temperatures, down to 77K, in 
low-noise preamplifier circuits. In some 
transistors useful gain can still be ob- 
tained at 77K. In other types, parti- 
cularly high-frequency types, transistor 
action ceases before such low temper- 
atures are reached. At the same time 
the noise figure seriously deteriorates, 
primarily due to an increase in If noise, 
of the order of 30 to 50 db. Reasons for 
the different behavior between different 
types of transistor are discussed, an ex- 
planation is offered for the increase in If 
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noise, and the implications of these find- 
ings for preamplifier circuitry are point- 
ed out. 


FREQUENCY 


885 SOME HIGH 
DRIFT 


MEASUREMENTS ON 
TRANSISTORS 
J. Almond, RCA Victor Co. Ltd., Mont- 
real. 

A series of four terminal admittance 
measurements have been made on two 
commercial types of drift transistors. A 
general form of equivalent circuit deriv- 
ed in reference (1) for the drift transistor 
has been assumed and the four terminal 
admittances predicted by the equivalent 
circuit have been calculated for frequen- 
cies up to 200 mc. The measured ad- 
mittances are compared to the calcula- 
tions for typical 2N247 and 2N384 drift 
transistors. The results show a good 
agreement between the measurements and 
calculations for the input admittance and 
forward transfer admittance, but a small 
modification to the arrangement of the 
external elements in the equivalent circuit 
is necessary before good agreement is 
obtained for the output admittance. 

(1) J. Almond and R. J. Mcintyre. 
“The Equivalent Circuit of the Drift 
Transistor.” 
RCA Review, September, 1957. 
Also paper given at 1957 IRE Cana- 
dian Convention. 


SHOT AND LF 
JUNCTION TRAN- 


886 THERMAL, 
NOISE IN 
SISTORS 

J. M. Stewart, RCA Victor Co. 

Montreal. 

An equivalent circuit describing the 
noise in transistors in the frequency range 
where if noise becomes negligible up to 
frequencies approximately equal to 200 
me is presented containing two partially 
correlated noise current generators, one 
across each junction, plus a thermal noise 
generator in the base lead. Corrections 
can be made to this circuit at low fre- 
quencies where If noise becomes appreci- 
able. Equations for noise figures in the 
three basic transistor connections are 
derived. 


Ltd., 
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COMMUNICATION 
SYSTEMS 


Chairman: S. Bonneville 
The Bell Telephone Co. of Canada, 
Montreal. 


864 EQUIPMENT CONSIDERATIONS 
ON THE QUEBEC-LABRADOR 
TROPOSHPHERIC SCATTER 
RADIO SYSTEM 

H. H. Pelletier, The Bell Telephone Com- 

pany of Canada, Montreal. 

The development of the North brings 
about many demands for communication 
of various types between the new centres 
and the rest of the continent. 

Because those new centres are often 
isolated and separated from the conti- 
nental telephone network by vast un- 
developed bushland areas, practical ap- 
plications arise for the use of tropospheric 
scatter-type of radio systems. 
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It is the intent of this paper to de- 
scribe the equipment used in one such 
application whereby large centres in 
Northern Quebec and Labrador are 
brought into the transcontinental TD-2 
system at Sept Iles. 

A broad discussion of the radio system 
is followed by a description of the in- 
dividual components and the equipment 
layout used to meet the system 
requirements. 


887 EQUIPMENT FOR MEASURING 
INTERMODULATION _ DISTOR- 
TION ON RADIO LINKS CARRY- 
ING MULTICHANNEL  TELE- 
PHONY 


L. Slaven, RCA Victor Co. 
real. 

Intermodulation and Noise Power 
Ratio are defined. An explanation of how 
random electrical noise can be used to 
simulate a multi-channel signal follows, 
and from this the noise ioading technique 
is explained. The design philosophy in 
choosing the various parameters of the 
components (such as the filters, ampli- 
fiers, etc.) that comprise these test equip- 
ments is analyzed. The problem of 
measuring noise spectra is also dealt 
with. Different examples of field, labor- 
atory, and production type of test equip- 
ments are shown and discussed. 

Calculations of loading levels are de- 
monstrated. 

Conclusions are drawn as to advan- 
tages and disadvantages of this type of 
test equipment in determining perfor- 
mance of multichannel radio systems. 


Ltd., Mont- 


882 THE APPLICATION OF NEG- 

ATIVE IMPEDANCE AMPLIFIERS 

TO CONFERENCE CIRCUITS 
E. S. Kelsey and E. H. Lanham, North- 
ern Electric Co. Ltd., Montreal. 

This paper describes conference circuit 
arrangements using negative impedance 
amplifiers. The optimum adjustment of 
the amplifier gain and the effect of the 
negative impedance on the reflection 
losses incurred at the junction between 
the conference circuit and the conference 
trunks is discussed and formulae are 
derived for typical. cases. 


8137 RADIO RELAY SYSTEMS IN 
THE PROVINCE OF BRITISH 
COLUMBIA 

M. Green, British Columbia Telephones, 

Vancouver. 

This paper reviews the development 
and rapid growth of radio systems which 
now provide half of the toll telephone 
circuit mileage in British Columbia. Be- 
cause of the rugged coastline and moun- 
tainous terrain making it extremely. diffi- 
cult to construct wire lines, radio has 
proven to be an ideal medium of trans- 
mission; however, many problems had 
to be solved. 

Frequencies in all portions of the vhf 
and uhf bands which are allocated for 
common carrier, are used to provide 
single-hop and multi-hop systems, having 
circuit capabilities ranging from three to 
six hundred channels. 

Profiles and propagation properties of 
typical obstructed paths are shown and 
reliability figures given for the systems. 


854 DISTORTION AND INTERFER- 
ENCE EFFECTS IN HF SINGLE 
SIDEBAND ; 

D. E. Gerrior, Collins Radio Co. of Can- 

ada Ltd., Toronto. 
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A single channel ssb suppressed car- 
rier system operating in the frequency 
range of 2 to 30 mc is considered. Com- 
parison is made to dsb systems. Sources 
of distortion are enumerated, their re- 
lative importance evaluated, terms de- 
fined, and limits proposed. Means for 
distortion and _ interference measure- 
ments are. discussed, and a method for 
rapidly determining the signal to distor- 
tion ratio from a linear amplifier gain 
characteristic is outlined. The relative 
economics of methods for distortion and 
interference reduction are discussed. 
Curves of typical performance, and 
sample calculations are presented as ap- 
plicable. 
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COSMIC 
RADIATION 


Chairman: F. S. Golding 
Atomic Energy of Canada Ltd., 
Chalk River, Ont. 


8150 COSMIC RADIATION AND ITS 
ORIGIN 


H. Carmichael, Aiomic Energy of Can- 
ada Ltd., Chalk River, Ont. 

The chief experimental methods used 
for investigation of cosmic radiation un- 
derground, in the atmosphere, and out- 
side the atmosphere will be briefly 
described. The experimental evidence con- 
cerning the nature of the cosmic rays in 
free space will be given and it will be 
shown that the rays probably fill our 
galaxy but probably do not fill inter- 
galactic space. Present speculations as 
to the origin of the radiation will be 
discussed. 


8135 INTENSITY VARIATIONS IN 
COSMIC RAYS 

D. C. Rose, National Research Council, 

Ottawa. 

Early studies on cosmic rays suggested 
that apart from the effect of the earth’s 
magnetic field the particles approach the 
earth isotropically in direction and at a 
constant rate. Recent measurements show 
decided changes in intensity following 
solar activity. These changes are par- 
ticularly strong at low energies, that is, 
in the range of a few hundred to a few 
thousand million electron volts. To un- 
derstand these changes, measurements 
outside the earth’s atmosphere are nec- 
essary as well as continuous measure- 
ments on the earth’s surface, hence the 
use of rockets and satellites carrying cos- 
mic ray instruments. Theories suggest 
that the modulation effect is due to waves 
or clouds of rare conducting gas flowing 
out from the sun with a turbulent motion 
but carrying magnetic fields which affect 
the motion of the particles. 


8127 CLOUD CHAMBER COUNTER 
SELECTION SYSTEMS USED 
IN THE STUDY OF COSMIC 
RAYS 

I. B. McDiarmid, National 

Council, Ottawa. 

The expansion cloud chamber, invent- 
ed by C. T. R. Wilson in 1912, has been 
used widely in the study of nuclear 
physics and the cosmic radiation. In 
1933 Blackett and Occhialini introduced 
a counter-controlled cloud chamber 
which extended greatly the usefulness of 
the instrument for cosmic ray research. 
More recently various combinations of 
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counters have been used in selection sys- 
tems to control the operation of cloud 
chambers. Generally, the selective feat- 
ure operates by exclusion, that is, un- 
wanted events are excluded by adding 
suitable components to a simple array of 
counters which responds to, or accepts, 
both wanted and unwanted events. Some 
of these arrangements will be described. 


8152 THE IDENTIFICATION OF 
COSMIC RAY PARTICLES US- 
ING CERENKOV DETECTORS 

M. Bercovitch, Atomic Energy of Canada 

Ltd., Chalk River, Ont. 

The problem of identifying the heavier 
charged particles (4-mesons and heavier) 
of cosmic radiation will be discussed, 
with reference to selection by the detec- 
tion and measurement of Cerenkov radia- 
tion produced by these particles as they 
pass through various transparent media. 
Two cosmic ray telescopes incorporating 
Cerenkov detectors have been set up at 
Chalk River, one to nondestructively 
select and measure the energy of protons 
below one bev, the other to separate 
mesons of various masses. These will be 
described in some detail. 


8151 AUTOMATIC COUNTING AND 
PULSE HEIGHT ANALYSIS FOR 
COSMIC RAYS 

J. F. Steljes, Atomic Energy of Canada 

Ltd., Chalk River, Ont. 

Apparatus specially designed for cos- 
mic ray measurements, where the rate of 
occurrence of the events is comparatively 
slow but the range of size to be covered 
very large, will be described. The ap- 
paratus includes a fully automatic data 
recording and processing system. 
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Chairman: Maj. J. R. G. Bennett 
Department of National Defence, 
Ottawa. 


801 AN OPERATIONAL CALCULUS 
FORMULA WITH _ APPLICA- 
TIONS TO FS AND FM TRAN- 
SIENT RESPONSE 


E. S. Kelsey, Northern Electric Co., 
Montreal. 

Heaviside’s Expansion Theorem is used 
to derive an equation for the response 
of a linear network to any signal wave 
form which can be analyzed into terms 
equal to zero prior to a given instant 
and varying exponentially with time 
thereafter. 

The equation shows that the amplitude 
of each transient mode excited by the 
signal is determined by the wave form 
and amplitude of the signal. 

Simple examples illustrate its use; its 
application to fs and fm signals is also 
considered. 

A duality relation is shown to exist 
between the operational transforms of 
the signal and of the network admittance. 


Ltd., 


827 DIRECT ANALYSIS OF ELEC- 
TRICAL NETWORKS THROUGH 
SIGNAL FLOW GRAPHS 


L. P. A. Robichaud, Canadian Armament 
Research and Development Establish- 
ment, Valcartier, Que. 

A single flow graph method is pre- 
sented for the direct analysis (without 
writing equations) of general linear net- 
works. The flow graph has a close struc- 
tural correspondence to the network and 
is drawn directly from it. With some 
practice it is possible to visualize the 
flow graph without drawing it and to 
write out the transfer functions immedi- 
ately from the network itself. 

New techniques have also been devel- 
oped for expanding the determinant of 
general networks (in matrix or flow 
graph forms). In particular for passive 
networks the expansion is possible in 
terms of positive immittances only. 

The proposed method is simpler, faster 
and more direct than all the direct 
methods of analysis which have appeared 
in recent years, and includes Kirchhoff’s 
rules as a particular case. 


Friday morning, October 
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TRANSISTOR | 
CIRCUIT DESIGN 


Chairman: Dr. Sidney V. Soanes 
Ferranti-Packard Electric Ltd., 
Mount Dennis, Ont. 


871 A DESIGN PROCEDURE FOR 
HIGH LEVEL TRANSISTOR 
WIDE BAND AMPLIFIERS 
Carl R. Zimmer, Syracuse University, 
Syracuse, N.Y. 

In many applications the final stage of 
a transistor wide band amplifier is re- 
quired to deliver output voltages which 
are comparable with the maximum al- 
lowable collector voltage. For values of 
load resistance which are compatible with 
high level operation, the output impe- 
dance of the transistor cannot be neglect- 
ed even at low frequencies, and severely 
limits the bandwidth of the uncompen- 
sated amplifier. 

A method is described which uses com- 
bined output circuit and feedback equali- 
zation to extend the amplifier bandwidth. 
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This procedure is particularly well adapt- 
ed for use with grown-junction trans- 
istors, and is such that shunt capacitance 
in the output circuit is readily taken into 
account. 

Calculated and experimental results 
are given for an amplifier with a peak 
output voltage of 30 volts, a risetime of 
0.05 microseconds and a voltage gain 
of 22 db. 


896 THE CHARGE STORAGE IN A 
JUNCTION TRANSISTOR DUR- 
ING TURN OFF IN THE ACTIVE 
REGION 

R. S. C. Cobbold, 

Board, Ottawa. 

The minimum turn-off time of a junc- 
tion transistor, which was initially in the 
active region, is obtained when a large 
reverse base current is applied. Under 
these conditions both the emitter and 
collector act as hole sinks. 

This paper derives an expression for 
the excess hole density as a function of 
time from a solution of the diffusion 
equation. Also, expressions are derived 
for the decay of the emitter and collector 
currents, and these predict a minimum 
turn off time of approximately three 
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846 SOME NEW RESULTS CON- 

CERNING TWIN-T NETWORKS 
Maurice Price, Computing Devices of 
Canada Ltd., Ottawa. 

The properties of cascaded identical 
twin-T structures are investigated both in 
the forward and feedback paths of 
amplifiers. This leads to the design 
of new RC equivalents of double 
tuned coupled LC circuits. Novel 
filter designs may be carried out by this 
means; the method is particularly suit- 
able for band-pass filters having sharply 
varying attenuation characteristics in the 
pass-band. Practical results are quoted 
to confirm the theoretical analysis. 


861 A PITFALL TO AVOID WHEN 
USING THEVENIN’S OR NOR- 
TON’S THEOREMS 


M. P. Beddoes, 
Columbia, 

Some of the rules expressing Théve- 
nin’s theorem cannot be used literally 
with circuits which contain feedback. This 
is illustrated by simple examples. It is 
shown, however, that an “open-circuit 
short-circuit” version of Thévenin’s 
theorem can be applied in all cases. It 
is stated that similar conditions apply 
to Norton’s theorem (the current dual of 
Thévenin’s theorem). 


University of British 


Vancouver. 


825 AN OPTICAL HYBRID JUNC- 
TION FOR MILLIMETER WAVE- 
LENGTHS 

R. M. Vaillancourt, Canadian Armament 

Research and Development  Establish- 

ment, Valcartier, Que. 

The power transfer characteristics of 
a four port cut-off attenuator is derived 
for the lossless as well as for the slightly 
lossy case. This attenuator is made of 
two “totally reflecting” dielectric prisms 
whose hypotenuses are placed side by 
side. From the scattering matrix of the 
lossless structure, it is shown in par- 
ticular that the device can be used as a 
linear phase changer, a matching device 
and a standing wave detector. 
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quarters of a transistor time constant. 
Experimental verification shows this to 
be a sufficiently accurate approximation 
for engineering purposes. 


8108 A SIMPLE DESIGN TECH- 
NIQUE FOR HIGH PERFOR- 
MANCE TRANSISTOR AC AM- 
PLIFIERS 

W. Mace and R. N. Blunt, Cana- 
Co. Ltd., Hamilton. 
designing transistor 
amplifiers using dc coupling between 
stages and over-all negative feedback. 
The method gives rise to an economical 
design which is stable with temperature. 
It is also gain stable with the variation 
in transistor parameters to be expected 
between units of a given type. 


D. G. : 
dian Westinghouse 
A method of 
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8113 FACTORS AFFECTING 
NONLINEARITY OF 
SISTOR AMPLIFIERS 

G. W. Holbrook and B. 

Royal Military College of Canada, 

ton, Ont. 

Nonlinear distortion arising in a tran- 
sistor amplifier is due mainly to the in- 
herent nonlinear relationship of current 
and voltage in the input junction, 


A. Bowen, 
Kings- 
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A novel method of measuring the 
minor amounts of nonlinearity is describ- 
ed and a correlation is made between 
the calculated value derived by these 
methods and the value measured in 
terms of percentage harmonic. 

Possible methods of minimizing this 
distortion in practical circuits are also 
discussed. 


8117 AMPLITUDE DISTORTION IN 
TRANSISTOR AMPLIFIERS 

J. Hanson, Sinclair Radio Laboratories 

Ltd., Toronto. 

For many applications a quantitative 
knowledge of the important transistor 
nonlinearities is required to predict the 
distortion generated under given circuit 
configurations and operating conditions. 
These nonlinearities may be evaluated 
either through a theoretical investigation 
of the separate varying parameters or 
through an investigation of the terminal 
relationships, considering the transistor 
itself as a black box. This paper de- 
scribes the latter procedure. 

Two nonlinearities are defined for the 
common emitter configuration: input 
voltage-current and the transfer input cur- 
rent-output current relationships. These 
relationships are determined quickly with 
simple dc measurements. Procedures are 
described whereby the input transfer and 
over-all nonlinearities may be expressed 
as power series. 

These power series, describing qual- 
ities of the transistor only, can be used 
to calculate output distortion for given 
operating points and signal levels. The 
generated distortion in various circuit 
configurations such as common base, 
common collector and common emitter 
with shunt and/or series feedback can 
be calculated. Optimum source resis- 
tances can be calculated to minimize 
second harmonic distortion. Results are 
also given for two- and three-stage am- 
plifiers. 
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Chairman: A. E, Maine 
Canadian Astronautical Society, 
Downsview, Ont. 


856 RADIO OBSERVATIONS OF 
SPUTNIK I 
A. G. McNamara and E. L. R. Webb, 
National Research Council, Ottawa. 
Simple radio observations extending 
over several days were used to find quite 
good values for the period and inclina- 
tion of the orbit. Daily values of the 
longitude of nodes were estimated from 
which precession could be found. Also, 
some idea of eccentricity was obtained. 
From such data, short time predictions 
for visual observers could be made and 
radio propagation effects studied. 
857 EXPERIMENTAL LUNAR AN- 
_ TENNA 
M. Valeriote and P. T. Valeriote, Cana- 
dian Astronautical Society, Downsview, 
Ont. 
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Large antennae will assist in the in- 
teresting prospects of direct lunar con- 
tact. The Canadian Astronautical Soci- 
ety is contemplating the design and 
building of an experimental, inexpensive 
($5,000), 150-foot aperture parabolic an- 
tenna near Guelph, Ont. It can be used 
locally or via microwave links for ex- 
perimental work being conducted by col- 
leges and universities in Southern On- 
tario. The parabola can be used tod 
receive direct or reflected lunar trans- 
missions, as a solar heat reflector or for 
radio astronomy. Surveying, excavating 
and mechanical construction are describ- 
ed. The horn and its positioning is dis- 
cussed together with some considerations 
on beam width and lunar time utiliza- 
tion. It is expected that work will 
commence in June, 1958. 


873 THE SEARCH FOR A NATIONAL 
RADIO ASTRONOMY OBSERV- 
ATORY SITE 

C. F. Patterson and N. W. Broten, Na- 

tional Research Council, Ottawa. 

The extreme sensitivity and possible 
complexity of radio astronomy receiving 
systems place stringent requirements on 
the nature and location of a site for a 
radio astronomy observatory. The im- 
portance of such basic factors as free- 
dom from radio noise, location and size 
of site, meteorological and climatic con- 
ditions, will be discussed. The pro- 
cedure used in searching for and assess- 
ing potential sites, and the equipment 
and methods of measuring radio noise at 
the sites will be described. A descrip- 
tion will be given of a search for suit- 
able sites in Canada ‘ a radio as- 
tronomy observatory, and the results of 
the survey will be discussed. 

8160 PROJECT “CHARM” ELEC- 
TRONICS 

A. E. Maine, The Canadian 

Society, Downsview, Ont. 

This paper gives progress notes and 
over-all organization of project CHARM, 
the Canadian High Altitude Missile proj- 
ect which was started in 1957 by The 
Canadian Astronautical Society and 
which will run for an estimated two 
years. In particular the role of the Soci- 
ety’s over-all specialist sections is de- 
scribed. This project involves firing a 
two-stage rocket, and transducing, en- 
coding and telemetering acceleration, air 
temperature and pressure. The encoder 
and modulator are fully transistorized. 
The three channels are telemetered over 
a modified fm/am system. Receiving, 
decoding and tracking equipment is 
used on the ground. Steerable arrays 
and portable receivers are employed to 
attempt recovery of the instrumented 
payload. 
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8144 WRITE TO INFORM, NOT TO 

IMPRESS 

L. W. Billingsley, 

Board, Ottawa. 
The main objective in any engineering 

letter, report, story or other writing, is 
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to convey an idea or information from 
the mind of the writer to a predetermined 
reader or group of readers. Too many 
engineers and scientists lose sight of this 
objective. They write to impress, rather 
than writing to inform. This paper deals 
with some of the common faults encoun- 
tered in engineering writing and shows 
how the thoughts could be set out in a 
more effective form. It also discusses 
some of the psychological and other rea- 
sons why engineers and scientists adopt 
the “impress” style of writing. 


8145 TEACHING ENGINEERS HOW 

TO WRITE EFFECTIVELY 
R. Charles, Ryerson Institute of 
nology, Toronto. 

An extensive vocabulary and skill in 
the use of language in any field develop 
with reading and experience. Practice in 
writing and competent, constructive 
criticism of the results are vital. In tech- 
nical writing specifically, however, prin- 
ciples of training are very similar to 
those generally employed in science and 
technology 

To effectively discuss a subject, 
gineer must know where and how to get 
the information he needs. To interest 
a reader and hold his attention, he must 
organize his facts in a logical manner. 
To convince his reader, he must present 
his ideas and data in a clear, easily un- 
derstandable manner. 

Any technical writing 
be planned with these 
framework. 
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8146 THE FORMULATION OF A 
HYPOTHETICAL SPECIFICA- 
TION FOR COMMERCIAL 
MANUALS 

. R. Simpson, Eiectronic 

Willowdale, Ont. 

A great deal of research has been car- 
ried out during the past several years 
into the techniques of preparing military 
handbooks. Since publications dealing 
with commercial electronic equipment 
are an internal function in the case of 
each manufacturer, little or no standard- 
ization has been done in the commercial 
field. The paper discusses the applica- 
tion of some pertinent military findings, 
and the resultant concepts, to commercial 
handbooks, and suggests some mech- 
anical processes which may permit the 
inclusion of maximum information at 
minimum cost. A hypothetical specifiica- 
tion for use either internally or for sub- 
contracting purposes is arena 


Associates Ltd., 


8147 LET THE TECHNICAL JOUR- 
NALS WORK WITH YOU 

Ian R. Dutton, Canadian Electronics En- 

gineering, Toronto. 

Sales and publicity people recognize 
the value of technical journals as a means 
of telling others about their companies 
and products. As a result, many of the 
technical stories written by engineers 
bear the marks of gentle (?) prodding 
from the sales department. 
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However, to derive maximum benefit 
from technical journals engineers must 
take the initiative. They should look 
upon journals as a means of joining a 
round-table conference with other engi- 
neers to discuss the things of interest to 
them. 

This is how they can join the confer- 
ence. 


8143 SPEECH PREPARATION 
PRESENTATION 

H. L. Armstrong, Canadian General Elec- 

tric Co. Ltd., Toronto. 

This talk explains a simple yet thor- 
ough method to follow in the preparation 
of a speech, paying particular attention 
to semantics. It also describes the art 
of reading a manuscript and the various 
methods used in delivering a speech. 
Stance, voice, gestures are stressed as 
well as how to overcome bad platform 
habits, develop confidence and acquire 
complete relaxation when speaking be- 
fore an audience. 
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895 ELECTROCARDIOGRAPH AND 
HEART RATE MONITOR UNITS 
DISPLAYING INSTANTANEOUS 
VALUE OF HEART RATE 


G. B. Richard and P. Sekelj, The Mont- 
real Children’s Hospital, Montreal. 

This paper describes two units, signifi- 
cantly different in concept and design, 
for use in cardiovascular investigations 
and cardiac surgery. The first unit pre- 
sents the E.C.G. on a 3-in cathode ray 
tube while the instantaneous value of the 
heart rate is read on a 4-in meter di- 
rectly calibrated in beats per minute. 
This unit has been in satisfactory opera- 
tion for over three years. The second 
unit, of a more recent and elaborate de- 
sign, was developed especially for cardiac 
monitoring during thoracic surgery. It 
provides simultaneous display on a 5-in 
double-beam cathode-ray tube of the 
E.C.G. and heart rate. The E.C.G. is 
shown through the upper part of a cal- 
ibrated graticule, the heart rate appears 
below it as a vertical line moving along 
a linear scale to the instantaneous value 
of: the heart rate (beats per minute) 
where it is reset by the succeeding heart 
beat. The circuit used to linearize the 
scale with respect to frequency is dis- 
cussed in detail. This unit has been in 
operation for over a year without need 
for readjustment. 


868 A ZERO REFERENCE OF PO- 
TENTIAL FOR UNIPOLAR ELEC- 
TROCARDIOGRAPHIC LEADS 

G. E. Dower, A. D. Moore and J. A. 

Osborne, University of British Columbia, 

Vancouver. 

The so-called unipolar leads of clinical 
electrocardiography purport to record the 
potential variations of a single electrode 
and use Wiison’s central terminal as a 
reference. Traditional interpretation of 
the tracings obtained has implied an elec- 
trode at infinity as a reference. The 
development of a potential difference be- 
tween the practical and theoretical refer- 
ence can lead to distortion’ of unipolar 
lead tracings and diagnostic error. The 
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situation has been aggravated by the 
lack, hitherto, of a practical means of 
measuring this potential difference, i.e., 
the error in Wilson’s central terminal. 
A method has been developed where the 
patient is centrally supported in a shield- 
ed room. An adjustable resistive net- 
work is attached and set so that no 
current flows between its “central ter- 
minal” and the walls of the room. Tests 
have shown that this terminal provides 
an accurate zero reference of potential 
for obtaining unipolar leads or for 
measuring the error in Wilson’s central 
terminal. 


8101 VECTORCARDIOGRAPHY 
W. S. Martin, MD, Queen Mary Vet- 
erans’ Hospital, Montreal. 

The electrical activity of the heart at 
any instant may be represented by a 
vector. The variation of this vector 
throughout the cardiac cycle may be dis- 
played on a cro by impressing on the x 
and y plates two components of this 
vector at right angles to each other. By 
considering three planes at right angles 
to each other the spatial representation 
of the electrocardiogram may be deter- 
mined. Lead systems, reference planes 
and techniques are described. Advantages 
and disadvantages compared with the 
scalar electrocardiogram are discussed. 
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867 A NEW COMPUTER 
THREE-DIMENSIONAL 
TROCARDIOGRAPHY 

G. E. Dower, A. D. Moore, W. K. R. 

Park, E. G. Poole and J. Yuan, Univer- 

sity of British Columbia, Vancouver. 

An instrument for instantaneously 
computing and recording heart-vector 
components in spherical polar co- 
ordinates is described. This novel form 
of presentation is believed to offer ad- 
vantages in interpretation not found in 
existing schemes. Designed for ward use, 
the device is completely self-contained 
and provides an instantaneous record. 
Automatic calibration checks and stab- 
izing features are used to permit use of 
instrument by unskilled personnel. 
The clinical significance of the output 
information and its correlation with pres- 
ent forms of recording have not yet been 
evaluated. 

8100 DIGITAL FOR 
MEDICINE 

M. W. Edinburg, Edin Co., 

cester, Mass. 

Oscillographic recording of physiolo- 
gical functions such as muscle activity, 
brain activity and heart action is an es- 
tablished practice in hospitals and clinics. 
In the future, the need for human an- 
alysis and the shortage of technical help 
will be eased through the use of high- 
speed electronic analysis. Analogue- 
digital converters permit the immediate 
storage of diagnostic information on 
punched tape, or magnetic tape for 
future computer analysis. Alternately, 
electronic means may be used to give an 
immediate typewritten summary of the 
patient’s reactions while the test is in 
process. 
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852 AN ITERATIVE NUMERICAL 
METHOD FOR STAGGER-TUN- 
ING MULTICAVITY KLYSTRON 
AMPLIFIERS 


B. A. Auld, A. T. Isaacs and A. D. 
Moore, University of British Columbia, 
Vancouver. 

An iterative numerical method for the 
determination of the frequencies and 
loaded Q’s of the resonators of a broad- 
band multicavity klystron amplifier is 
described. Using small-signal theory and 
pole-zero techniques, cavity resonances 
are alternately adjusted to satisfy the 
two conditions of physical realizability 
and flat response over a specified band- 
width. The method has been tested with 
practical amplifier design data and 
found to converge satisfactorily. There 
is sufficient flexibility to permit applica- 
tion to tubes with multiple-tuned resonat- 
ors or with output resonators of specified 
loading. 


845 A LOW POWER AMPLITUDE 
MODULATOR AT MICROWAVE 
FREQUENCIES 

C. Bowness, J. Owen and N. E. Thomas- 

sen, Raytheon Canada Ltd., Waterloo, 

Ont. 

A simple microwave amplitude mod- 
ulator is described. A ferrite rod is 
located on the axis of a rectangular or 
doubly ridged waveguide. Two resistive 
vanes lying in the H-plane are placed 
along the length of the rod. Faraday 
rotation may be obtained in the ferrite 
by the application of a longitudinal field. 
Transmission in a mode other than the 
principal is suppressed, but the distortion 
of the field in the vicinity of the ferrite 
is sufficient to cause dissipation of energy 
in the resistive vanes. The effects of 
variations of dimensional parameters are 
presented here. Constructional details of 
a plastic waveguide required to reduce 
eddy current losses are also given. 


8123 FERRITE TUNABLE 
WAVE FILTERS 

B. Vural, Canadian General Electric Co., 

Ltd., Toronto. 

This paper deals with the problems of 
ferrite tunable multicavity bandpass 
filters. These will be discussed under the 
following headings: 

1. Choice of suitable cavity configura- 

tion, and its optimum loading by 
a ferrite sample. 

. Coupling problems of ferrite loaded 

cavities. 

. Q, insertion loss. 

Tuning range and speed of tuning. 
Magnetic circuit considerations and 
driving power requirements. 

After discussing the above problems 
in a general way, specific filter configura- 
tions and calculated results will be given, 
using data obtained by the Electronics 
Laboratories of the General Electric 
Company from an S-Band ferrite de- 
velopment program. 


MICRO- 


891 QUADRUPLE - DIVERSITY RE- 
CEPTION AND A NON-SWITCH- 
ING PARALLEL COMBINER 

S. S. Kostashuk, Northern Electric Co., 

Ltd., Belleville, Ont. 

An introduction to the peculiarities of 
tropospheric forward scatter is given. The 
various diversity techniques available to 
improve the reliability of reception are 
outlined. A recently installed quadruple- 
diversity system is described. The non- 
switching, paralleling type combiner used 
in this system is described and explained. 
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851 USE OF 
TEMPERATURE NOISE 
MOMETRY 

O. Celinski and D. K. C. Macdonald, 

University of Ottawa, Ottawa. 

The use of thermal noise for mea- 
surements of very low temperatures was 
suggested in 1946 by Lawson and Long. 
Experimental attempts to construct such 
a thermometer have, so far, proved to 
be unsuccessful. The paper outlines a 
short history of noise thermometry at 
low temperatures and gives the results 
of the present experimental work which 
is being carried out at the University of 
Ottawa on a noise thermometer below 
4.2 deg. K. Performance data of a tran- 
sistor amplifier in a liquid helium bath 
are given and technical problems en- 
countered are described. 


840 A TRANSISTORIZED DC POWER 
SUPPLY EMPLOYING A NOVEL 
METHOD OF VOLTAGE REGU- 
LATION 

E. E. Thompson, Canadair 

. Teal. 

This paper describes a novel* method 
of voltage regulation which was de- 
veloped for use in a telemetry dc power 
supply. It utilizes the fact that the volt- 
age-time area of the square wave pro- 
duced by a transistorized magnetic oscil- 
lator is independent of the supply voltage. 
Hence by controlling the switching fre- 
quency of the magnetic oscillator the out- 
put voltage can be regulated. In this 
case control is achieved by a small mag- 
netic oscillator operated from a reference 
voltage. This method of voltage regula- 
tion has a basic insensitivity to load and 
ambient temperature variations and pro- 
vides a high over-all efficiency even when 
operated from very low voltage sources. 


*Patent applied for. 
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844 HIGH SPEED 
TRANSISTORIZED 

J. D. Schmidt, General 
pany, Syracuse, N.Y. 

The design considerations relating to 
both parallel and serial driven reversible 
counters are discussed. The counters are 
designed to operate from two random 
pulses ources and will provide the differ- 
ence count between the two pulse se- 
quences applied to their inputs. 

Maximum repetition rates of 1 mec 
have been achieved using two transistors 
per bit. That is, a 10 stage 1 me revers- 
ible counter would require 20 transistors. 

Parallel driven counters feature zero 
carry time, while serial driven counters 
have been designed having propagation 
times in the order of 70 micromilli- 
seconds per bit using 20 megacycle tran- 
sistors. The circuits that are discussed 
are capable of operating over tempera- 
ture ranges from —35C to +70C using 
germanium transistors. 
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890 A SOLID STATE PRECISION 
COMPUTING AMPLIFIER 

K. A. Turner, Honeywell Controls Ltd., 

Toronto. 

This paper will describe a precision 
computing amplifier with multiple inputs, 
parallel summing and shunt feedback. 
The amplifier utilizes silicon semi-con- 
ductors in some interesting adaptations of 
time-honored circuits. 

The device is designed as a gyro tor- 
quing amplifier and operates throughout 
the —60C to +71C temperature range 
with gain linearity and stability of better 
than +0.1%. 

The excellent temperature stability is 
largely due to an unusual transisior de- 
biasing scheme. This scheme 
encompasses a three stage, direct-coupled 
ac amplifier. 

Both modulation and 
are effected by silicon diode rings. 
all de feedback stabilizes the system 
gain to a value determined ‘by the ratio 
of the feedback and summing resistances. 


8116 A TRANSISTORIZED FOUR- 
CHANNEL ELECTRONIC MUL- 
TIPLEX 

R. Zimmerman, Siemens & Halske 

graph, Munich, Germany. 

The paper describes the details and 
development of electronic elements em- 
ploying transistors. The prototype is in 
operation between Frankfurt and New 
York. The main functions are the same 
as for previous non-electronic systems. 
The new system has many new facilities 
which make it highly flexible. 
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881 COMPUTER SIMULATION OF 
ECONOMIC SYSTEMS 

G. S. Glinski, 

Ottawa. 

This paper is concerned with applica- 
tion of electronic computers to simulate 
national economy. Since computers are 
essentially analogues of corresponding 
mathematical models, the paper starts 
with the discussion of the basis of trans- 
lating reality into meaningful mathema- 
tical models (the scientific method). Next 
the problem of simulating the methe- 
matical model with computers is dis- 
cussed. Various static and dynamic 
models of national economy are then 
discussed in more detail. Finally, the 
required directions for further research 
are indicated. 


8111 THE USES AND ORGANIZA- 
TION OF AN ANALOGUE 
COMPUTATION CENTRE IN A 
LARGE ELECTRICAL MANU- 
FACTURING FIRM 


University of Ottawa, 


CANADIAN ELECTRONICS ENGINEERING 


Ww. Kozak, Canadian Westinghouse Co. 
Ltd., Hamilton. 

Analogue computing facilities in the 
medium-to-large variety are economical 
only in organizations with a high engi- 
neering content, engaged in basic de- 
velopment or research, because analogue, 
unlike digital computers, are not amen- 
able of application to business problems 
or routine engineering calculations. 

The paper discusses the scope of engi- 
neering activities required to warrant 
analogue facilities, and desired talents 
and experience of the permanent com- 
puter staff. Analogue computation per se 
is described, and several typical problems 
are enumerated, giving a brief descrip- 
tion of the problem, method of program- 
ming for the computer, and the form 
of the answer resulting. To conclude, the 
necessity for soliciting outside clientele 
necessitates maintaining a_ diversified 
computer staff familiar with the general 
problems of dynamics not exigent speci- 
fically to the electrical industry. 


8141 THE DESIGN OF A _ STATIC 

MARK-SENSE READER 
W. Dingsdale, Ferranti-Packard 
Ltd., Mount Dennis, Ont. 

The Transactor is a mark sensing de- 
vice a computers with input and 
output facilities that are essentially in 
plain language form. 

The paper describes the action of the 
Transactor and details the operation of: 

1. Card clamping. 

2. Mark sensing. 

3. Transmission. 

4. The reply from the computer. 

The various applications of the equip- 
ment will be described including its use 
in business generally, particularly where 
a limited amount of information is re- 
quired to be transmitted at one time and 
where the reply, if any, is simple. Such 
conditions exist in stock control, reser- 
vation systems, billing and accounting 
procedures and many others. 
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8142 HIGH SPEED — PAPER TAPE 

READER FOR MILITARY USE 
F. K. J. Goulding, Ferranti-Packard Elec- 
tric Ltd., Mount Dennis, Ont. 

The paper discusses the design of a 
New Military Tape Reader. 

The reader was required to 
digital data to aircraft automatic 
tion equipment, prior to flight. 

The tape reader handles information 
at the rate of 187 characters per second 
in 7-hole paper tape. The problems en- 
countered in the design of the circuitry 
and the means by which these were 
resolved are discussed. 

Tape drive is accomplished by means 
of a differential system incorporating a 
magnetic brake and clutch to control 
the running of the tape. 

The unit has been designed to with- 
stand vibration, shock and extreme cli- 
matic conditions, and has a designed 
operating life of 2,000 hours. 

The paper proceeds to evaluate the 
unit and its variants with respect to its 
applications, and outlines its further ex- 
perimental development in the form of 
a portable model, no larger than a record 
player, employing solar cells and fully 
transistorized circuitry. 
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8148 CIRCULATION OF TRAFFIC 
ON LONG DISTANCE MOBILE 
RADIO TELEPHONE NET- 
WORKS 


G. Bedingham, Philips 
dustries Ltd., Toronto. 

The design of integrated mobile radio 
telephone systems permitting dispatch- 
ing and passing ’of calls over long dis- 
tances by means of interconnecting radio 
telephone trunk circuits requires a care- 
ful study of the purpose, source, desti- 
nation and volume of all types of traf- 
fic to be handled, composition of a routing 
plan with suitable junctions, zone 
and group centres to minimize equipment 
cost while retaining a high degree of 
over-all reliability, selection of trunking 
equipment adequate for the greatest dis- 
tances over which calls may be extended 
and a signaling system capable of effi- 
ciently carrying out the switching and 
control operations involved. 
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8129 TRANSISTOR POWER SUP- 
PLIES IN TWO-WAY MOBILE 
RADIO 

K. E. H. Backman, Motorola, In 

cago, Ill. 

This paper deals with the develop- 
ment of the recently announced transis- 
tor powered mobile radios. It covers a 
bit of the history leading up to transistor 
switches, and the present. design tech- 
niques. It discusses some of the original 
problems encountered as a result of volt- 
age and temperature variations and also 
of transistor parameters. It further covers 
reliability and the field results of the 
first several thousand transistor powered 
two-way radios delivered to our cus- 
tomers. Lastly, it reviews techniques be- 
ing employed in higher power mobile 
radios where multiple transistor arrange- 
ments must be used to replace dyna- 
motors. 
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819 “DIAMOND TAXI” 
TEM OPERATING 
REAL 

P. R. G. Cahn, Canadian 

St. Laurent, Que. 

Paper describes system 
Diamond Taxi Association of Montreal 
to form one of, if not the largest, fleet 
of radio despatched cabs in the world. 
Taxis were formerly partially radio des- 
patched; reasons are stated for convert- 
ing from telephone despatch to radio 
despatch. The system is economical in 
using only two duplex frequencies in 
150 me band yet up to 2,000 radio- 
equipped cabs are involved. System de- 
sign was drawn up so as to utilize natural 
shielding effect of Mount Royal situated 
in the centre of Montreal Island and 
permit simultaneous transmissions, with- 
out interaction, over three separate zones 
of the city on the same frequency. 
Description of the central station con- 
figuration is outlined. Discussion of the 
preliminary planning, the contouring of 
areas adjacent to the Mountain and the 
selection of possible site areas are men- 
tioned. The various types of antennas 
which were considered and their actual 
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Civil Defence broadcast 
unit to be shown 


Designed and manufactured by the 
Canadian General Electric Company 
Ltd. to the specifications of the Civil 
Defence Division, Department of Na- 
tional Health and Welfare, a new 
packaged transportable broadcasting 
system will be on display at Booths 
570, 572. 

Intended for the broadcasting of 
important Civil Defence 
when other stations are out of action, 
or for the deception of enemy moni- 
tors, the system is capable of an out- 
put of one kilowatt on any frequency 
in the band 540-1600 kc. The fre- 
quency is adjustable by means of a 
stabilized continuous - tuning master 
oscillator, and can be held within the 
Department of Transport specification 
limits of + 20 cps. Recent tests per- 
formed in co-operation with Civil 
Defence and DOT authorities indi- 


messages 


cate that the unit is very versatile and 
radiates a high-quality signal compar- 
able with any normal radio station. 
Housed in a truck-trailer combina- 
tion (see photo) 35 ft long, 13 ft high 
and 6 ft wide, the system includes 
everything from studio equipment to 
antenna. The latter is assembled from 
the 15 aluminum sections carried on 
the roof and hoisted by a winch to 
its full height of 150 ft. A 
generator power supply permits inde- 
pendent operation during any emer- 
gency, and the system can be run by 
one announcer and one technician. 
Personnel from CGE’s Electronic 
Equipment and Tube Department will 
be on hand at the exhibit. The unit 
is also to be more fully described by 
Mr. H. Z. Rogers in his paper No. 
8124 during Session 4, Broadcast and 
Transmission on October 8 


diesel 





site locations are mentioned. Equipment 
set-up for system tests is explained; me- 
thod of making these simultaneously on 
three zones on same frequency is de- 
scribed; tests which prove conformity 
with original planning and that require- 
ments of system are met are also stated. 
Central Office despatching and control 
equipment is described — the arrange- 
ment permitting a varying number of 
despatchers to operate the system as 
traffic conditions warrant is detailed. In- 
stallation of equipment in fixed stations 
and mobiles is described. Check out of 
final installation is shown with the neces- 
sity of slight system variations to take 
care of unforeseen traffic conditions. 
General observations are made on the 
system together with statistical informa- 
tion gathered after one year of operation 
of entire system. 
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815 AN IMPROVED 

“SPLIT CHANNEL” 
B. Tennent, Philips 
tries Ltd., Toronto. 

Using high-Q ferrite cored inductors, 
a ripple-free, stable response curve with 
: 80 db/6 db shape factor of only 1.5 
has been achieved in 455 ke split channel 
type filters. 

Thus, in a 20 ke channel spaced sys- 
tem, it becomes practical to increase the 
deviation from +5 ke to +8 ke without 
impairing the rejection of the adjacent 
side-bands. Alternatively, by retaining the 
+Sdeviation it becomes possible to re- 
duce the channel separation to a 15 ke 
spacing. 

The total centre 
error are kept within 


(Continued on page 63) 
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More than 140 exhibitors this year 


Alphabetical list with their booth numbers 


ACF Industries, Inc., Paramus, N.J. 

Abbey Electronics Ltd., Downsview, Ont. ............. 

Alden Electronic & Impulse Recording Equipment Co., 
Westboro, Mass. 

Alfax Paper & Engineering Co., Westboro, Mass. ....... 

Alpha Aracon Radio Co. Ltd., Toronto 


Canadian 
Canadian 
Canadian 
Canadian 
Canadian 
Canadian 


Applied Research Ltd., Toronto 
Astronautical Society, Downsview, Ont. 
Aviation Electronics Ltd., Montreal 
Broadcasting Corp., Toronto 

Electric Resistors Ltd., Toronto 
Electronics Engineering, Toronto 


American Electrical Heater Co., Detroit, Mich. 

The American Superior Electric Co. Ltd., Toronto 

Andrew Antenna Corp. Ltd., Whitby, Ont. ............. 

A. T. R. Armstrong Ltd., Toronto 

Atlas Instrument Corp. Ltd., Toronto 

Atlas Radio Corp. Ltd., Toronto 

Automatic Electric Sales (Canada) Ltd., Toronto .... 

Aviation Electric Ltd., Montreal 251 
Avro Aircraft Léd., Malton, Ont. ............c0e0- 529, 531 


B 


Bach-Simpson Ltd., London, Ont. 

Bayly Engineering Ltd., Ajax, Ont. 

Beatty Bros. Ltd., Fergus, Ont. 

Belden Mfg. Co., Chicago, III. 

Bishop Sons & Co. Ltd., Toronto 
Bomac Laboratories, Inc., Beverly, Mass. 
Burndy Canada Ltd., Scarborough, Ont. 


* 
Canada Wire & Cable Co. Ltd., Toronto 


54 


(Maclean-Hunter Publishing Co. Ltd.) 
Canadian General Electric Co. Ltd., Toronto 
Canadian Marconi Co., Montreal ... 135, 137, 139, 141, 145 
Canadian Research Institute, Toronto 
Canadian Westinghouse Co. Ltd., Hamilton ... 
Cannon Electric Canada Ltd., Toronto 
Capitol Radio Enginering Institute, Washington, D.C. .... 
Civil Defence Div., Dept. of National Health & Welfare, 
Ottawa 570, 572 
Alex L. Clark Ltd., Toronto 
Collins Radio Co. of Canada Ltd., Toronto 
Communication Measurements Laboratory, Inc., 
Plainfield, N.J. 
Computer Control Co., Inc., Wellesley, Mass. 
Computing Devices of Canada Ltd., Ottawa 
Conrad, Inc., Holland, Mich. 
Constellation Components Co., Scarborough, Ont. 
Cossor (Canada) Ltd., Halifax, N.S. 
Cowan Publishing Corp., New York, N.Y. .........+++ 
Curta Calculating of Canada Ltd., Toronto 


252, 256, 258 


233 
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D 


Dawe Instruments Ltd., Toronto 

Daystrom Ltd., Toronto 

Decca Navigator (Canada) Ltd., Toronto 
Decca Radar (Canada) Ltd., Toronto 

Desser E-E Ltd., Montreal 

Dow Corning Silicones Ltd., Downsview, Ont. 
Dynamic Gear Co., Inc., Amityville, L.I., N. 


E 


E.C.C. Canada Ltd.,~ Toronto 
Eitel-McCullough, Inc., San Bruno, Calif. 
Elder Electronics, Burlington, Ont. 
Electro Sonic Supply Co. Ltd., Toronto 
Electrodesign, Montreal 
Electroline Television Equipment Inc., Montreal 
Electromechanical Products, Agincourt, Ont. 
Electronic Associates Ltd., Willowdale, Ont. ........... 
Electronics & Communications, Toronto 

(Age Publications Ltd.) 
Encyclopaedia Britannica of Canada Ltd., Toronto 


F 


Ferranti-Packard Electric Ltd., Toronto 


G 


General Radio Co., Toronto 
General Wire & Cable Co. Ltd., Cobourg, Ont. 
The Glendon Co. Ltd., Toronto 


H 


Hammond Mfg. Co. Ltd., Guelph, Ont. 

Heinemann Electric Co., Trenton, N.J. 

John Herring & Co. Ltd., Toronto 

Honeywell Controls Ltd., Toronto 

Samuel C. Hooker (Canada) Ltd., Montreal 

The Hoover Co. Ltd., Hamilton 

Hope Machinery Co., Toronto 

M. J. Howard & Co., Ottawa 

Hoyt Electrical Instrument Works, Inc., Cambridge, Mass. 


The Indiana Steel Products Co. of Canada Ltd., 
Kitchener, Ont. 

The Institute of Radio Engineers, Inc., New York, N.Y. 
and Region 8 (Canada) 

Instronics Ltd., Stittsville, Ont. 


J 


Jerrold Electronics (Canada) Ltd., Toronto 


kK 


Key Eiectsic Co., Pine Brook, NJ. 2.2.0 cccsssccees 
Kester Solder Co. of Canada Ltd., Brantford, Ont. 


L 


Lake Engineering Co. Ltd., Scarborough, Ont. ....... = 
Lindsay Antenna & Specialty Products Ltd., Lindsay, Ont. 
E. G. Lomas Co., Ottawa 


MEL Sales Ltd., Arnprior, Ont. 

Masson Seeley & Co. Ltd., Rexdale, Ont. ........ 

The McBee Co. Ltd., Toronto 

McCurdy Radio Industries Ltd., Toronto 
Measurements, a McGraw-Edison Div., Boonton, N.J. .. 
Mechron Engineering Products Ltd., Ottawa 

Gilbert A. Milne & Co. Ltd., Toronto 

Minnesota Mining & Mfg. of Canada Ltd., London, Ont. . 


N 
New Hermes Engraving Machine Corp., New York, N.Y. 
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Northern Electric Co. Ltd., Montreal 


oO 
Oki & Willadsen Ltd., Toronto 


P 


PIC Design Corp., East Rockaway, L.I., N.Y 
Pfeiffer Electronic Laboratories, Trenton, Ont 
Philco Corp. of Canada Ltd., Don Mills, Ont. ... 
Philips Electronics Industries Ltd., Toronto 
Polarad Electronics Corp., Long Island City, N 
Potter & Brumfield, Inc., Princeton, Ind. 
Premier Metal Products Co., New York, N.Y 


R 


RCA Victor Co. Ltd., Montreal 52, 154 
RCAF Institute of Aviation Medicine, Toronto 429 
R-O-R Associates Ltd., Don Mills, Ont .. 261, 263, 265 
Radio Trade Supply Ltd., Toronto 236 
Radiometer, Copenhagen, Denmark 128, 229A 
Radionics Ltd., Montreal 

Raytheon Canada Ltd., Waterloo, Ont. 

Rogers Electronic Tubes & Components, Toronto . 

Royal Military College of Canada, Kingston, Ont 
Rutherford Agencies, Montreal 


S 


James Scott & Co. (Electrical Engineers) Ltd., 

Glasgow, Scotland ae 
Secode Corp., San Francisco, Calif. 545 
Sensitive Research Instrument Corp., New Rochelle, N.Y. 538 
Servomechanisms (Canada) Ltd., Toronto 
Sharpe Instruments Ltd., Willowdale, Ont. 

Sigma Instruments, Inc., South Braintree, Mass. ........ 

A. C. Simmonds & Sons Ltd., Toronto 

Sinclair Radio Laboratories Ltd., Toronto 

Sola Electric (Canada) Ltd., Toronto ; 

Solartron Electronic Group Ltd., Thames Ditton, Surrey, 
England . 

Spaulding Fibre of Cana 

Sperry Gyroscope Co. of Canada Ltd., Montreal 

Standard Telephones & Cables Mfg. Co. (Canada) Ltd., 

Montreal 
Stark Electronic Sales Co., Ajax, Ont. ; 
Strippit Tool & Machine Ltd., Brampton, Ont . 257, 259 

T 
Tektronix, Inc., Willowdale, Ont sei 
Telechrome Mfg. Corp., Amityville, L.1., N.Y 
Tele-Radio Systems Ltd., Toronto ; 
Telonic Industries, Inc., Beechgrove, Ind. 
Tenney Engineering, Inc., Union, N.J 
Texas Instruments Incorporated, Dallas, 
John R. Tilton Ltd., Toronto 
F. V. Topping Electronics Ltd., Toronto 
Trans-Canada Air Lines, Toronto 


U 
United States Army, Cameron Station, 


Alexandria, Va 
Universal Winding Co., Providence, 


\ 


Varian Associates of Canada Ltd., Georgetown, Ont 
w 


Ward Leonard of Canada Ltd., Toronto 

Welwyn Canada Ltd., London, Ont 

E. E. Whittaker, Arnprior, Ont. 

Wholesale Radio & Electronics Ltd., Toronto 

A. C. Wickman Ltd., Toronto 

Winchester Electronics, Inc., Norwalk, Conn. 

The Wind Turbine Co. of Canada Ltd., Waterloo, Ont. .. 





Name 
Address 
Booth 
People 
Principals 
Products 


What the exhibitors are showing 


ACF Industries, Inc., Avion Div., 

11 Park Place, Paramus, N.J. 

Booth 459 

J. H. Fournier, J. Brough, H. Thode, W. 
McCranor. 
Complete line 


of electronic equipment and 


components for military and industrial applica- * 


tions, Includes radar beacons, navigation situa- 
tion displays, infrared equipment, magnetic and 
solid state devices, power supplies and data 
processing equipment. 


Abbey Electronics Ltd., 

555 Wilson Ave., Downsview, Ont. 

Booth 559 

S. Applebaum, R. Andrews, C. F. Rork. 
Tung-Sol Electric Inc.; Chatham Electronics, Inc. 
Industrial and receiving tubes, transistors and 
diodes, aircraft power supplies, industrial 
selenium rectifiers. 


Alden Electronic & Impulse Recording 
Equipment Co., 

P.O. Box 125, Westboro, Mass. 

Booth 266 . 
Milton Alden, S. C. Sviokla, E. D. Cross. 
Alden recorders and components which, com- 
bined with Alfax recording paper, allow instant, 
simple, visual recording. 


Alfax Paper & Engineering Co., 

P. O. Box 125, Westboro, Mass. 

Booth 226 

Milton Alden, S. C. Sviokla. 

Alfax electrosensitive recording paper as used 
for: checking out computers; ultrasonic detection; 
oceanographic studies, in which the new trans- 
ducers now have a paper that will record with 
enough sensitivity; cloud height recording, replac- 
ing cathode ray tubes; and multi-channel record- 
ing in spectroscopic analysis*. 


Alpha Aracon Radio Co. Ltd., 

29 Adelaide St. W., Toronto 1. 

Booth 358 

R. Gladstone, H. Rash, K. Feeney. 

Alpha Wire Corp., Tung-Sol Electric, T.C.C. of 
Canada, Marion Electrical Instruments, Unimax 
Switches. 

Tantalum capacitors, panel meters, wire, cable 
sleeving, sensitive switches, industrial and re- 
ceiving tubes, transistors and diodes. 


American Electrical Heater Co., 
6110 Cass Ave., Detroit 2, Mich. 
Booth 558 

Frank W. Kuhnif, 
Richard C, Oxley. 

Complete line of American Beauty electric 
soldering irons and related devices. Tip sizes 
from 1/16 in. to 1% in. and ratings from 17 
watts to 55 watts. Includes new No. 3125 heavy 
duty % in. tip size iron*, also available in angle- 
casing version, and three new models of 
American Beauty temperature regulating stands 
for electric soldering irons*. 


B. Vincent Benton, 


¥ indicates IRE Member 
indicates New Product 


56 


The American Superior Electric Co. Ltd., 
482B Eglinton Ave. W., Toronto. 

Booth 136 . 
J. S. Louden, P. R. James, J. C. Fitz- 
Gerald, R. E. Spencer, N. P. Babcock. 
New standard stypes of Powerstat variable 
transformers*, Stabiline automatic voltage regu- 
lators* and Superior 5-way binding posts*. 


Andrew Antenna Corp. Ltd., 
606 Beech St., Whitby, Ont. 
Booth 253 

Robert P. Lamons?*, 
thewst, John W. McLeod?, 
Judd. 


Andrew Corp., Andrew California Corp, 

HELIAX flexible transmission line, extremely 
high power waveguide assemblies, standard rigid 
transmission lines, a wide assortment of com- 
munication antennas, including the well-known 
Unipole, new high-gain omnidirectional anten- 
nas*, and high-gain pencil beam types for micro- 
wave. Plastic radomes for microwave antennas*. 


A. T. R. Armstrong Ltd., 

700 Weston Rd., Toronto 9. 

Booth 342 

A. T. R. Armstrong, D. F. Eakin, R. R. 
McGlogan, F. Lucas, W. Doze, Geo. 
Bassett. 

Reeves Soundcraft Corp., Sarkes Tarizan Inc. 
Rectifier Div., Kulka Electric: Corp., Automatic 
& Precision Mfg. Co. Inc., Good-All Electric 
Co., Fluorocarbon Products Inc., Bristol Motor 
Div. of Vocaline Co. of America, Magnetic Coil 
Co., Tru-Ohm Products Div. of Model Engineer- 
ing & Mfg. Inc. 

Magnetic tape for sound recording and tele- 
metry, silicon* and selenium rectifiers, terminal 
blocks, toggle switches, Teflon components, 
transformers, timers, low-rpm dc motors, switch 
seals, Seelscrews, mylar dielectric capacitors, wire 
wound resistors and rheostats. 


Richard P. Mat- 
William J. 


Atlas Instrument Corp. Ltd., 

50 Wingold Ave., Toronto 19. 

Booth 350 

L. Bradford, B. Feldmany, A. L. Rosen- 
thaly, F. Sargeant, W. Doolittle, R. Whit- 
burn, N. Eldred. 

Hewlett-Packard Co., Gertsch Products Inc., Kin- 
Tel, Sierra Electronic Corp., Tel-Instruments 
Electronics Corp., Electro Products Inc., Lind- 
gren’ Associates, Weinschel Engineering, Skydyne 
Inc., Dymec Inc. 

Precision electronic test and 
ment*, shielded test cages 
cases*. 


Atlas Radio Corp. Ltd., 

50 Wingold Ave., Toronto 19. 
Booth 344 

Sid Hoffman, Joe 
D. McCormick. 
Drake Mfg. Co., Elco Corp., Switchcraft Inc., 
The Staver Co., International Rectifier Corp. 
Wide range of components and equipment includ- 
ing smap-in telescoping shields for miniature 
tubes*, fly wheels for tuners*, Multi-Switch 
push-button switches*, Varicon connector kits*, 
Varipak printed circuit board enclosures*, pack- 
aged high voltage rectifier units*, and the Zeniac 
silicon diode substitution box* 


measuring equip- 
instrument transit 


Bass, S. L. Janikun, 
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Automatic Electric Sales (Canada) Ltd., 
185 Bartley Dr., Toronto 16. 

Booth 537, 564 

S. G. Carson, R. C. Tivy, R. W. Lindsey. 


Automatic Electric (Canada) Ltd. 

Display will be designed to show a comprehensive 
range of products and their applications, includ- 
ing relays, rotary and stepping switches, and 
electrical control apparatus. 


Aviation Electric Ltd., 

200 Laurentian Blvd., Montreal. 

Booth 251 

F. Williams*, J. H. Crisp, J. Lewis, J. 
Ford, W. Ratcliffe, M. Niebel. 

Bendix Aviation Corp., Robinson Aviation Inc., 
Aeromotor Co., Hamlyn Electronics Corp. 
Connectors*, shock mounts, synchros and pre- 
cision components*, portable power generator, 
RDF? airborne direction finder*, Hamlyn radio, 
turn and bank indicators, “Polar Path’? compass, 
aircraft flashers and lights, MR3B marine radar, 
marine automatic visua! direction finder*, static 
Dyna Pack and AC Pack*, jet ignition systems*, 
ignition analyser training simulator*, also course 
control, ball resolver and other representative 
products from AEL design and manufacturing 
sections. 


Avro Aircraft Ltd., 
Malton, Ont. 
Booth 529, 531 


Bach-Simpson Ltd., 

1255 Brydges St., London, Ont. 
Booth 128, 229A 

J. R. Bach, R. Wilton, G. 
G. Smith, G. Hosker?. 
Welwyn Canada Ltd., Radiometer of Denmark. 
Products manufactured at London, Ont., includ- 
ing many variations of panel instruments, current 
transformers and shunts, also high stability de- 
posited carbon resistors. New Canadian-designed 
laboratory oscilloscope, Model 2610*, and many 
pieces of Simpson test equipment*. Representa- 
tive items from the Wilbac automotive test equip- 
ment line*. Laboratory test equipment by Radio- 
meter, including standard and electro-chemical 
instruments. 


F. Bates, 


Bayly Engineering Ltd., 

Hunt St., Ajax, Ont. 

Booth 247, 249 

B. de F. Bayly*, H. F. Philp+, D. L. 
McPherson, C. B. Joyce, C. E. Doeringer, 
W. A. Wilson, J. Seliba, H. Lowell?, W. 
Stein, A. Mellido. 

Allen B. DuMont Labs, Inc., Beta Electric, 
Boesch Mfg. Corp., Boonton Radio Corp., Brush 
Instruments, De Mornay-Bonardi, M.C. Jones 
Electronics Co. Inc., Sorensen & Co. Inc., The 
Arnold Engineering Co. 

Cathode ray oscillographs, recording cameras, 
photomultiplier tubes, direct-writing recorders, 
multi-channel systems, regulated power supplies, 
high voltage sources. Communication com- 
ponents: filters, toroids, networks, dummy loads, 
telephone jacks. Core material and toroidal 
winding machines. 


Beatty Bros. Ltd., 

Fergus, Ont. 

Booth 162 
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W. H. Fuller, H. M. Anderson, R. M. 
Cuddy, O. B. Brown. 


Models and accessories associated with the 
Beatty communication tower and mast line, with 
particular emphasis on the new Beatty 20 in. 
Class B Series Mast*. 


Belden Mfg. Co., 

P.O. Box 5070A, Chicago, II. 

Booth 533 

Warren Stuart, Frank Timmons. 
Work-bench hook-up wire dispenser kits, de- 
signed for engineers, experimenters, serviceman 
and hobbyists*. Shielded and unshielded sound 
cables, co-ax cables, microphone cables, broad- 
cast audio and video cables. High temperature 
silicone insulated lead wires, shielded and un- 
shielded aircraft wire, and magnet wires of all 
types. 


Bishop Sons & Co. Ltd., 

588 Eastern Ave., Toronto 8. 

Booth 259A 

G. H. Bishop, R. M. Bishop, R. W. 
Bishop, V. A. Bishop. 


Complete facilities for 
electronic sheet metal work. Samples, models, 
kits, prototypes, experimental and short run 
production without tooling charges on chassis, 
cabinets, racks, panels, etc., for aircraft, com- 
munications, radar, radio and television, data 
processing, computers. Precision layout for hole 
punching, drilling, templates and jigs. Specialists 
in welding on all metals. 


the manufacture of 


Bomac Laboratories, Inc. 

Salem Rd., Beverly, Mass. 

Booth 260 

Earl D. Benson? and others. 

TR, ATR and pre-TR tubes, dual tubes, silicon 
diodes, pressurizing windows, duplexers, magnet- 
rons, surge protectors, klystrons, shutter tubes. 


Burndy Canada Ltd., 

1530 Birchmount Rd., Scarborough, Ont. 
Booth 332 

K. A. Laidman, J. Foster, R. A. Davies, 
J. Payne, P. Lemesurier. 

Uni-ring method of terminating and grounding 
the braid on shielded cable; Unilok gang dis- 
connect connector in either the pressurized or 
non-pressurized version; Bandolug and Termatic 
automatic terminating machines; Sealink and 
Fingrip solderless connectors; Hyfen system 
which features crimped pins and sockets snap- 
locked in plug or receptacle—individual circuit 
removal or gang disconnect*. 


Canada Wire & Cable Co. Ltd., 
147 Laird Dr., Toronto 17. 
Booth 452 

H. A. Maclean, 
others. 

Telecables and Wires Ltd., Winnipeg. 
Samples, illustrated artwork and literature per- 
taining to communication wires and cables: rf, 
radio, hook-up, magnet and telephone types. 
Featured this year will be a new type of tele- 
phone cables known as “ALPETH,” a high 
temperature wire insulated with Teflon, which 
is being used in aircraft and guided missiles*; 
also numerous new types of film coated magnet 
wires such as Polysol, Polytemp, Polyclad, Poly- 
grip and Polybond*. 


N. D. Seagrove and 


Canadian Applied Research Ltd., 
1500 O’Connor Dr., Toronto 16. 
Booth 349 

D. J. Dalzell, W. C. 
Wilson, H. M. Pipher. 
Kearfott, Librascope, Robot 
Cintel. 

Mk 5 airborne profile recorder, R-Theta naviga- 
tion computer, ice detection and de-icing con- 
trol equipment, Mk 3C automatic tri-film pro- 
cessor, Mk 7 instrumentation camera. 


The Canadian Astronautical Society, 

c/o The de Havilland Aircraft of 
Canada, 

Guided Missile Div., Downsview, Ont. 
Booth 430 

A. E. Mainet, Dr. P. A. Lapp, D. Wallis. 


See special report on page 58. 


Hurley, W. G. 


Berning, Rank- 


Canadian Aviation Electronics Ltd., 
6214 Cote de Liesse Rd., Montreal 9. 
Booth 446 

T. A. Cagney and others. 


Fenske, Fedrick & Miller, Inc. 
The Fenske, Fedrick & Miller Model 402 auto- 
matic two and three-dimensional multichannel 


CANADIAN ELECTRONICS ENGINEERING 


plotter*. CAE have an exclusive license for 
systems engineering, production and sales of this 
equipment in Canada. Also precision electronic 
and electromechanical components for flight 
simulators and radar fire control systems. 


Canadian Broadcasting Corp., 

354 Jarvis St., Toronto. 

Booth 330 

Personnel from CBC Information Serv- 
ices and engineering staff from Toronto, 
Montreal and other points. 

One or twe new electronic developments in 
fields of broadcasting both radio and television, 
developed in CBC Engineering Dept.; instruc- 
tional displays covering broadcasting in Canada 
generally. 


Canadian Electric Resistors Ltd., 
16 Curity Ave., Toronto 16. 
Booth 262 

K. J. S. Beeby, 
Mrs. H. Manley. 
The British Electric Resistance Co. Ltd. 
Vitreous enamel coated wire wound power type 
fixed and adjustable resistors, 5 to 420 watts; 
vitreous enamel coated power type rheostats, 25 
to 1,000 watts; variable transformers, including 
400 cps models; molded control knobs, includ- 
ing collet fitting type; laboratory type sliding 
resistances and potentiometers. 


K. Game, R. Ratcliffe, 


Canadian Electronics Engineering, 
481 University Ave., Toronto 2. 
(Maclean-Hunter Publishing Co. Ltd.) 
Booth 353 

C. A. King, Harold Price?, 
R. E. Swan, L. Martin. ‘ 
The technical publication serving Canada’s 
electronics industry in management, research, 
design and application. Published monthly on 
the 4th. Industry Review and Forecast in 
January; Components and Equipment Directory 
in June. 


Canadian General Electric Co. Ltd., 
214 King St. W., Toronto 1. 
Booth 352 


Panel instruments, 
resistors 


permanent magnets, specialty 


Canadian Marconi Co., 

2442 Trenton Ave., Montreal. 

Booth 135, 137, 139, 141. 

T. V. Sweeney, Britton and others. 
Mobile radio, industrial television, marine radar, 
aviation communications and navigation equip- 
ment, also products of the radio relay and instru- 
ment divisions. 


Canadian Marconi Co., 

Electronic Tube & Components Div., 
830 Bayview Ave., Toronto 17. 
Booth 145 

G. McRae, J. Biscott, 
Cameron, G. Morton, E. 
G. Brett. 
Clarostat, 
Marconi receiving and 
power tubes, magnetrons, 
orthicons, carcinatrons, thyratrons, 
wave tubes, rectifier tubes. Clarostat 
and resistors. National components 


H. Tracey, R. 
Morrison, Dr. 


National. 

television picture tubes, 
klystrons, image 
travelling 
controls 


Canadian Research Institute, 

46 St. George St., Toronto. 

Booth E10 

R. Spencer Soanes, Egon Manthey. 
Baird-Atomic Inc., P. Gossen & Co. GmbH, 
Photovolt Corp., Fisher Research Labs., Pre- 
cision Radiation Instruments Inc., Buckleys 
(Uvral) Ltd. 

An extremely wide variety of test equipment ana 
instruments for laboratories, universities, elec- 
trical and electronic manufacturers, chemists, 
geophysicists, paper, paint and ink manufac- 
turers, uranium prospectors, plastic tank liners, 
wire and cable manufacturers. Display includes 
several new products*. 


Canadian Westinghouse Co. Ltd., 
Electronics Div., P.O. Box 510, 
Hamilton. 

Booth 252, 256 

R. R. Guenett, H. J. Merritt?, E. M. 
Hepburn, H. S. Wilkinsont, P. S. L. 
Hersey, W. M. Lower. 

Selected components will be displayed repre- 
senting the following product lines: missile 
electronics, homing torpedoes, microwave scatter 
communications, electronic machine tool control. 
Featured will be a new transistorized static con- 


OCTOBER 1958 


I. R. Dutton?, 


trol unit which replaces relays and is claimed 
to be more versatile than other static control 
devices now on the market, with wide applica 
tion in the manufacture of special purpose com 
puters in the industrial field* 


Canadian Westinghouse Co. Ltd., 
Tube Div., P.O. Box 510, Hamilton. 
Booth 252, 256, 258 

G. F. Beaumont?, J. W. Anderson 
Smith. 


Selection of the 
and industrial 


Y, BE. D. 


latest cathode ray 


tubes. 


receiving, 


Cannon Electric Canada Ltd., 
160 Bartley Dr., Toronto 16. 
Booth 156 

J. Callan, G. 
G. Whyte. 
Advance Relays. 
Electrical connectors for aircraft communica- 
tions, geophysical, experimental and test equip- 
ment; co-axial cable connectors; relays* 


Heathwood, T. Hayes?, 


Capitol Radio Engineering Institute, Inc., 
3224-16th St., N.W., Washington, D.C. 
Booth 233 

Karl O. Bathke, E. 
Chester. 

CREI home study 
nautical, television, 
technology 


A. Corey, S. Robert 


courses in electronic, aero- 


radar and servo engineering 
and management. 


Civil Defence Div., Dept. of National 
Health & Welfare, Ottawa. 

Booth 570, 572 

Selected personnel from Canadian Gen- 
eral Electric Co. Ltd., Electronic Equip- 
ment and Tube Dept. 

1 kw transportable broadcasting 
special report on page § 


Alex L. Clark Ltd., 

3745 Bloor St. W., Toronto 18. 
Booth 133 
George W. Birley, 
Romano. 

Audio Devices Inc., Rectifier Div. 

Silicon rectifiers for direct application to the 
radio, electronics and other industries, Ratings 
of the units vary from the low power ac-dc radio 
and television replacement types to power units 
for incorporation into commercial and industrial 
applications 


Collins Radio Co. of Canada Ltd., 

11 Bermondsey Rd., Toronto 16. 

Booth 551, 553 

Anthony Davies, Ted Edget, Murray 
Binions, Philip Wharton, Jack McLeod. 
Collins Radio Co., Cedar Rapids, lowa. 
Airborne COM/NAV equipment including AN 
ARN-46 advanced design Tacan navigation set*, 
presently under evaluation by the RCAF, 
AN/ARC-552 uhf transceiver, VOR-101 ILS 
VOR system, 51X-3/17L-8 vhf COM/NAV 
system, and FD-105 integrated flight system 
Ground point-to-point equipment including 
32RS-1 and KWT-6 500 watts ssb hf transceiver*, 
microwave, multiplex, kineplex and TE-302 
transistorized carrier telegraph equipment* 
Broadcast transmitters and studio equipment 
Amateur ssb transmitters and receivers, models 
32S-1 and 75S-1* 


system*. See 


Wilf. G. Farrow, A. L. 


Communication Measurements Labora- 
tory, Inc., 

350 Leland Ave., 
Booth 532 
Albert H. Carr, 
tie, Fred Ball. 
CML electronic ac power supplies with variable 
and/or fixed frequency, and featuring extremely 
close regulation and stability* 


Plainfield, N.J. 


Al Perkins, Jerry Chris- 


Computer Control Co., Inc., 

92 Broad St., Wellesley 57, Mass. 
Booth 467 
William Wolfson, 
3C «Series T-PAC, one 
transistorized plug-in computer modules A 
complete line of universal logical elements, 
delay lines, serial memory*, and coincident cur- 
rent core memory* building blocks. 3C Series 
M-PAC’s, dc to 100ke static circuitry transis- 
torized plug-in computer modules. A complete 
line of flip-flops, gates, amplifiers and oscilla- 
tors 


R. D. Chamorro. 


megacycle, dynamic 


+ indicates IRE 
indicates New 


Member 
Product 





CAS looks to the future 


Project CHARM rocket. 


Although secretary A. E. “Mick” 
Maine has described it as “modest,” 
project CHARM — Canadian High 
Altitude Research Missile may well 
provide a lot of very valuable in- 
formation. The exhibit of The Cana- 
dian Astronautical Society at Booth 
430 should therefore be of great in- 
terest to many convention visitors. 

Full-scale models of the CHARM 
rocket will be on display, together 
with various rocket components and 
telemetry units made by members of 
CAS, photographs and literature de- 
scribing the society and its activities. 
The exhibit will also include a 
plasma shock tube from the Institute 
of Aerophysics, University of To- 
ronto, which demonstrates one of the 
frontiers of research into electrical 
means of propulsion. 

Mr. Maine will describe the 
electronics portion of the project in 
his paper No. 8160 on Friday morn- 
ing, October 10. In the same session, 
Messrs. M. and P. T. Valeriote will 
discuss the society’s proposed experi- 
mental lunar antenna. 


also 





Computing Devices of Canada Ltd., 
P.O. Box 508, Ottawa 4. 
Booth W2 

George Kirkpatrick, 
William Hendman. 
Pacific, Radio and Red Bank Divisions of Bendix 
Aviation Corp., Solartron Electronic Group Ltd., 
Epsco Inc., Benson-Lehner Corp. 

Bendix RDR-1 weather radar*, airborne radio, 
commercial aircraft navigation systems, tele- 
metry systems, data reduction equipment, ger- 
manium power transistors, tubes 


Powers, 


Robert 


Conrad, Inc., 

141 Jefferson St., Holland, Mich. 

Booth 244 

Donald F. Beechey, Charles F. Conrad, 
Kieth L. Dadd. 

New Model 10 self-contained environmental test 
chamber* 


Constellation Components Co., 

136 Tower Dr., Scarborough, Ont. 

Booth 441 

C. G. (Chuck) Bell, E. J. (Jack) Mulvey. 
Licon Switch Div. of Illinois Tool Works, 
Autotronics Inc., Engel & Gibbs, Electro De- 
velopment Corp., Moog Valve Co. Inc. 

Precision switches, including a subminiature 
switch rated at ten amperes inductive loading* 
Miniature brakes and clutches, including the 
smallest types manufactured*. Electro-hydraulic 
servo valves for missiles, aircraft and machine 
tools. Transistorized power supplies and trans- 
formers 


Cossor (Canada) Ltd., 
301-303 Windsor St., Halifax, N.S. 
Booth 130 

Harry Clarke, George Beyrouty, 
Macfarlane, Nick Carter. 
A. C. Cossor Ltd., Whiteley 


Herb 
Electrical Radio 
Oscilloscopes, test equipment, infrared pyro- 
meter, leak detector gaussmeter*, precision de 
flection yokes, Stentorian loudspeakers. 


Cowan Publishing Corp., 

300 West 43rd St., New York 36, N.Y. 

Booth 463 

+ indicates IRE Member 
indicates New Product 
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S. R. (Sandy) Cowan?, S. L. Marshall*, 
R. A. Cowan, J. A. Schneider. 


“Semiconductor Products’ magazine, which 
offers to its readers authoritative articles, charts 
of current transistors and diodes, current 
abstracts, current patent information and indus- 
try news of vital interest to engineers and 
scientists engaged in transistor research, develop- 
ment and applications. Scope covers materials, 
devices, applications and related components 


Curta Calculating of Canada Ltd., 
1871 Davenport Rd., Toronto 9. 
Booth 560 


Dawe Instruments Ltd. (Canadian 
Division), , 

72 Grenville St., Toronto 5 

Booth 134 

S. A. Rybb. 

Dawe Instruments Ltd., Rank-Cintel Ltd., Evans 
Electroselenium Ltd. 

A range of new instruments* recently developed 
by the above companies will be displayed, teatur- 
ing the following. Dawe: wide range and vif 
oscillators, true rms vacuum tube voltmeter, hf 
stroboscope, portable balancing equipment, sound 
level and vibration § indicators Rank-Cintel 
transistorized universal counter timer, transis 
torized microsecond chronometer, delayed pulse 
and sweep oscillator. Evans: titrator and SO2 
meter ‘ 


Daystrom Ltd., 

840 Caledonia Rd., Toronto. 

Booth 142, E26 

D. R. Best, D. Beattiet, R. Overing, G. 
Rosamond, S. Dunkerley, T. Lovegrove, 
R. J. Berry, H. W. Cowan. Stereophonic 
demonstration: C. Rutledge, S. Prior. 
Weston Instruments, Daystrom-Weston Industrial 
Div., Daystrom Pacific, Daystrom Instruments, 
Daystrom Transicoil, Heath Co. 

A complete line of electrical indicating meters, 
portables and panels. Test equipment, synchros, 
servo motors and packaged systems. A complete 
stereophonic system will be demonstrated in 
booth E26. Miniature precision potentiometers 
will also be prominently displayed, New products 
include the following. Weston’s new low cost 
Sensitrol relay Model 1092*, Weston’s new Crown 
meter*, Daystrom Pacific’s new series 319 wire 
wound gangable potentiometer*, Heath’s univer- 
sal 12 watt amplifier* and professional stereo- 
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monaural am-fm tuner*. Other new develop- 
ments by Heath are the monaural-stereo pre- 
amplifier*, stereo equipment cabinet*, hi-fi record 
changer*, Mohawk ham receiver*, Apache ham 
transmitter* and professional oscilloscope* 


Decca Radar (Canada) Ltd., 

23 Six Points Rd., Toronto 14. 

Booth 542 

M. Deckett, J. W. Paddon7y, C. Sanctu- 
ary, W. M. Mills, R. Cherry, J. Brooks- 
bank. 

Decca Radar Ltd. 

““Deccafax” visual and aural intercommunication 
system (first public showing in North America). 


Desser E-E Ltd., 

441 St. Francois Xavier, Montreal 1. 
Booth 366 

Herbert Desser, A. Q. Mowatt, R.’ G. 
Dailey, Jim Evans. 

Atlas E-E Corp., Vokar Co., General Transistor 
Corp. 

Atlas heat-dissipating tube 
traverse trimmer*, component holders. Vokar 
vibrators and tube brighteners. General Trans- 
istor germanium alloyed junction transistors, 
subminiature precision wirewound bobbinless 
resistors, gold bonded diodes and silicon recti- 
fiers. 


shields, direct 


Dow Corning Silicones Ltd., 

1 Tippet Rd., Downsview, Ont. 

Booth 539 

John A. Fisher, H. D. Hamilton, D. C. R. 
Miller. 

Exhibit will highlight the electrical and electronic 
uses of silicones, with samples of manufactured 
equipment and components incorporating sili- 
cones on display. Products will include: room 
temperature vulcanizing Silastic silicone rubber, 
silicone glass laminates, silicone fluids and com- 
pounds, silastic rubber for fabrication. 


Dynamic Gear Co., Inc., 
200 Merrick Rd., Amityville, L.I., N.Y. 
Booth 163 

/. A. Wiegand, E. E. 
Smith. 
Precision stock gears, slip clutches, anti-backlash 
gears, miniature precision gears, nylon gears, 
ratio bevels, precision ground shafting, worms, 
helicals, and ultra-miniature hollow shaft and 
face gear differentials*. 


E.C.C. Canada Ltd., 

66 Colville Rd., Toronto 15. 

Booth. 146 

Harry Copping, Allan R. Borcherds. 
Tufnol Ltd. 

Wide variety of components made from TUF- 
NOL* This insulator is particularly suitable 
where mechanical service is required in addition 
to the provision of electrical insulation. Avail- 
able in sheets, tubes, rods or shapes made to 
specification. Withstands rough usage, will not 
chip, resists corrosion, easily machined. Suitable 
for intricate punchings. (First showing in Can- 
ada) 


Whittaker, T. 


Eitel-McCullough, Inc., 

798 San Mateo Ave., San Bruno, Calif. 
Booth 155 

Berkley J. Baker, R. D. B. Sheppard. 


Eimac electron power tubes, super-power 
klystrons, negative grid, ceramic receiving, 
ceramic reflex klystrons*, ceramic traveling 
wave*, and transmitting tubes Do-it-yourself 


operational demonstration 


Elder Electronics, 

3220 Robert St., Burlington, Ont. 

Booth W6 

Bruce Elder, James Elder, D. S. Wilson. 
Amco Engineering Co., Rust Industrial Co., 
Marion Electrical Instrument Co., Post Elec- 
tronics. 

Sarnple cabinets and consoles from the complete 
line of modular cabinet equipment made by 
Amco. Includes cooling blowers, turrets, slop- 
ing front units and chassis slides, and featuring 
the Model B350 unitized blower*. Miniaturized, 
low priced strip chart recorders by Rust*. Com- 
plete range of Marion instruments featuring the 
new Medalist medallion-shaped modern style 


Electro Sonic Supply Co. Ltd., 

543 Yonge St., Toronto 5. 

Booth 159 

C. D. MacKenzie, H. Nogly, A. Herron, 
B. Barnet, Miss B. Dempster. 


Vitramon, Tensolite Wire, El Menco Capacitors, 
Cambridge Thermionic, General Transistor, 
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Pacific Semiconductor Products, Pennsylvania 
Fluorocarbon, Atlas E-E Corp. 

A wide selection of electronic components and 
equipment will be exhibited, together with full 
technical information. These will be repre- 
sentative of the stock normally available from 
Electro Sonic. New products will include the 
Pacific Semiconductor “‘Varicap” voltage vari- 
able capacitors*. 


Electrodesign, 

736 Notre Dame St. W., Montreal. 

Booth 466, 468 
H. H. Schwartz, H. C. Schwartz, Bill 
Gasvi, Patrick Spence-Thomas, Arthur 
Rosenblum. 
Telecomputing Corp., 
Atchley, Rutherford, 
(N.C.A.), Branson, Dynapar, 
Jose, Cubic Corp., Electrofiex. 
Exhibit will include a broad cross-section of 
components, equipment and instruments from 
the above principals including transducers, servo- 
amplifiers, chassis slides, electro-mechanical 
counters, strip chart recorders, digital systems, 
transistor curve tracers, etc., etc. 


Chassis-Trak, Raymond 
Nagard, Nucleonic 
Metrawatt, San 


Electroline Television Equipment Inc., 
Rm. 114—5757 Decelles Ave., 

Montreal 26, 

Booth W22 : 

Maurice Olfman, Mitchell Olfman, Al- 
bert Hobbs. 

Entron Inc., Ad-Yu_ Electronics Lab. Inc., 
Applied Research Inc., Canoga Corp. of Cali- 
fornia, Grimson Color Inc. 

Wide screen closed circuit TV. Phase meters, 
delay lines, rf bandpass filters, microwave 
antenna components, co-axial attenuators and 
connectors. Test set for Sidewinder missile 
launcher. Combined swept signal generator and 
oscilloscope. Literature covering full range of 
products marketed by the company, including 
those not on display. 


Electromechanical Products, 
Agincourt, Ont. 
Booth 562 , 
A. G. Shack*, John Baby?7, 
Groot*, R. White, R. W. 
Hamre, Hugh Rainge, Dr. 
Moritz, Pete De Witt. 

B & F Instruments, | _Behiman Enere., Burr 
Brown, Cent ury, 
Electro Instruments, Electronic Tube Corp., Film 
Capacitors, General Communications, Holt In- 
strument, Kistler Instruments, Levinthal, Metro- 
nix, Miniature Electronic Comporents Corp., 
Nems Clarke, Northeast Scientific, Perkin, Pho- 
tron, Radiation Counter Labs., Arthur C. Ruge 
Associates, Sage Electronics, Schaevitz Engrg., 
J. Langham Thompson, 

Oscilloscopes and cameras, transistorized power 
supplies, high voltage power supplies, ac power 
supplies, audio voltage standards, bridge balanc- 
ing and calibrating units, accelerometers, timers 
and counters, panel mounted electronic volt- 
meters, transistorized amplifiers and millivolt- 
meters, transistorized digital meters, oscillo- 
graphic and direct-writing recorders, radar test 
sets and beacons, special purpose fm, am and 
cw receivers, transmitters, modulators, scintilla- 
tion crystals, engine indicator systems, measur- 
ing, indicating, recording and controlling devices, 
nucleonic instruments, world’s smallest potenti- 
ometers, resistance thermometry elements, minia- 
ture wire wound power resistors, plastic film 
dielectric capacitors, transducers and test instru- 
ments. 


John De 
Lally, J. 
Clement 





Electronic Associates Ltd., 
Technical Publications Div., 
105 Willowdale Ave., Willowdale, Ont. 


Booth W4 

G. F. Eaton, J. R. Simpson?, 
ton, S. Tipping. 

Technical publications in the military and com- 
mercial fields. Technical data sheets, cata- 
logues and sales brochures for electronic com- 
ponent and equipment manufacturers. New 
electronic drafting techniques and products 


J. H. Bol- 


Electronics & Communications, 

450 Alliance Ave., Toronto. 

(Age Publications Ltd.) 

Booth 435 

T. W. Lazenby, H. E. Dallyn, Arthur 
Dickson, Miss D. K. Trowell. 

Monthly trade publication devoted to the 
electronics and communications industry. 


Encyclopaedia Britannica of Canada Ltd., 
Suite 401, 44 Wellington St. E., Toronto. 
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Booth 129 
Michael Bruce and others. 


The new 1958 edition of Encyclopaedia 
Britannica and associated research services. 


Ferranti-Packard Electric Ltd., 

Industry St., Mount Dennis, Toronto 15. 
Booth 337 

L. R. Wood, G. W. L. 
dale, D. Nuttall. 


A wide variety of magnetic storage drums, tape 
spoolers and readers, and other peripheral equip- 
ment for computers. Includes new type 206 
bi-directional tape reader* and a new 12 in. 
storage drum*. Also displayed will be the 
unique instantaneous reservation system de- 
veloped for T.C.A., microwave test equipment, 
cards and card files. 


Davis, W. Dings- 


General Radio Co., 

99 Floral Parkway, Toronto 15. 

Booth 450 

Arthur Kingsnorth, Stephen W. DeBlois*, 
C. J. Lahanas*, Richard J. Proven, How- 
ard H. Dawes?*. 

Electronic instruments for the measurement of 
impedance, frequency modulation, transfer func- 
tions, cable attenuation, sound and noise vibra- 
tion, and other physical quantities. Includes type 
1607-A transfer function meter*, type 1112 
standard frequency multipliers*, monitor for 
radio broadcasting stations*, type 1392-B pulse, 
sweep and time-delay generator*, type 1392-A 
time-delay generator*, type 1551-B sound-level 
meter*. 


General Wire & Cable Co. Ltd., 

609 William St., Cobourg, Ont. 

Booth 336 

Karl Fabricius, C. G. Jones, Eric Smith. 
Wide range of wire and cable for radio, tele- 
vision, electronics and communications. 


The Glendon Co. Ltd., 

44 Wellington St. E., Toronto. 

Booth 335 

A. R. Crawford, R. E. Florence. 

Electronic Instruments Ltd., Wayne Kerr Lab- 
oratories Ltd., John Fluke Mfg. Co. Inc. 
0.05% voltmeters, wide-range high-resolution 
power supplies, wide frequency range wattmeters, 
high-stability high-voltage variable power sup- 
plies, vhr megohmmeters, vibrating reed electro- 
meters, radiation dosimeters, and a complete 
range of impedance bridges with variable 
frequency from 15 kc to 250 mc, reading from 
0.0002 pf and with accuracies up to 0.25% 
Includes Wayne Kerr type 521 bridge for in- 
circuit component measurement*, Fluke model 
407 dc variable power supply*, and model 801 
differential voltmeter*. 


Hammond Mfg. Co. Ltd., 

Cnr. Speedvale & Edinburg Sts., Guelph, 
Ont. 

Booth 454 

Ross E. Wilson, Bob Bruce*, Crawford 
(Robbie) Robinson, E. G. Britain, Harley 
ller, Peter Duncan, K. W. Hammond, 
L. M. Hammond, R. S. Hammond, F. O. 
Hammond. 


Replacement power, audio, control and indus- 
trial transformers; custom made power and audio 
transformers in MIL-T cases; miniature and 
subminiature hermetically sealed pulse and other 
transformers*; metal fabrications of all kinds. 


Heinemann Electric Co., 

610 Plum St., Trenton 2, NJ. 
Booth E6 

B. A. Berlin, E. 
ser, D. T. Shaw. 
Hydraulic-magnetic circuit breakers, 
— and TRANS-O-NETIC time 


Ples- 


Bromberg, B. A. 


SILIC-O- 
delay re- 


John Herring & Co. Ltd., 
3468 Dundas St. W., Toronto 9. 


Booth 338 
John Herring, Jack McNiff, Milton 
John Herring Jr. 


Prince, Fred Utter, 
AEMCO Inc., Barber-Colman Co., Fortiphone 
Ltd., Landis & Gyr Inc., Mucon Corp., George 
Rattray & Co., Shallcross Mfg. Co., Stevens- 
Arnold Inc., Hi-G Inc., Hardwick & Hindle Inc. 
Wheatstone-Kelvin bridges; resistors; instrument 
switches; attenuators; relays; flashers; timers; 
precision potentiometers; miniature ball bear- 
ings; subminiature ceramic capacitors, voltage 
sensitive and special; ultra-high-speed relays, 
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frequency-sensitive and polarized; dc-ac chop- 
pers; vibrating capacitors; subminiature trans- 
formers; shaded-pole, geared-head synchronous 
small motors. 


Honeywell Controls Ltd., 

Vanderhoof Ave., Toronto 17. 

Booth 351 

R. J. Bilodeau, G. H. Sedgley, W. H. 
Seeley. 

Rubicon type B and model 2745 potentiometers, 
and model 1071 portable bridge with Pointerlite 
galvanometer. odel 906 Visicorder. A wide 
range of Micro-Switch products, including trans- 
istors. 


Samuel C. Hooker (Canada) Ltd., 
2425 Grand Blvd., Montreal 28. 
Booth E4 
G. S. MacKay, 
Hooker, Jack Weiss, 
others. 
Aero Instrument, Aerovox, Barry Controls, Cam- 
bridge Thermionic, Edgerton Germeshausen & 
Grier, Electra, Epsco, Gudeman, Hoffman, 
King’s Electronics (Canada), New England 
Transformer, Roanwell, Shutter, Sigma, Speer 
in. 
Wide selection of principal’s products including 
shock mounts, capacitors, deposited carbon re- 
sistors, precision wire wound resistors, moulded 
carbon resistors, terminals, handles, other hard- 
ware tiems, silicon diodes, transformers, wave- 
guide and associated components, sensitive re- 
lays, magnetic amplifier relays, coil forms and 
chokes, co-axial connectors, frequency and run- 
ning time meters, pressure switches. New prod- 
ucts include transistor digital circuits*. 


The Hoover Co. Ltd., 

Gage Ave. and Barton St., Hamilton. 
Booth 239 

R. W. Bradley, G. F. Godfrey 

Rotron Mfg. Co., Electronic Research Associates, 
Hoover Electronics. 

Cooling equipment of the most advanced design 
by Rotron, including two units being manufac- 
tured in Canada* Transistorized power units 
for dc-dc, dc-ac and ac-ac conversion, and a 
high-current power supply. 


B. J. O’'Connell7, S. C. 
Carl Shutter and 


Hope Machinery Co., 

21 King St. E., Toronto 1. 

Booth 453 

J. Powers, J. Good, G. Borthwick, W. 
Schaber, H. R. Hope, R. G. Hope. 
Wiedemann Machine Co., Mark-Tex Corp. 

The following machines will be demonstrated 
under operating conditions: Wiedemann R-2 
and RA-41P turret punch press, with high speed 
follower gauge; Co-ordinator template drilling 
machine. These machines eliminate short or 
semi-production run piercing problems 


M. J. Howard & Co., 
1206 Bank St., Ottawa. 
Booth E12 

C. L. Emerson Jr., 
Poff, M. J. Howard. 
Emerson & Cuming Inc., 
Corp., Waters Mfg. Inc. 

A wide variety of microwave and dielectric 
materials for use in the electronics and aircraft 
industries. Also to be shown are resin systems, 
precision potentiometers, motors and blowers 
Eccospheres, a new dielectric material by Emer- 
son & Cuming*, will be featured 


W. W. Bartell, J. G. 


Induction Motors 


Hoyt Electrical Instrument Works, Inc., 
42 Carlton St., Cambridge, Mass. 

Booth 331 

N. M. Warner. 

Precision ac and dc instruments—a complete line 
of panel meters. Moving coil, rectifier and repul- 
sion types in a wide variety of sizes, ranges, 
cases and colors. Also custom designed instru- 
ments, including 400 cps and higher frequency 
applications. 


The Indiana Steel Products Co. of Can- 
ada Ltd. 

P.O. Box 545, Kitchener, Ont. 

Booth 360 

I. A. Dickey, H. Johnson, A. 
R. Moore, K. Adamson, M. 
McLeish, R. Smith. 


The Indiana Steel Products Co., Valparaiso, Ind. 
Permanent magnets and stainless steel castings. 


Harrison, 
Marko, C. 
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Exhibits 


The Institute of Radio Engineers, Inc., 
72 West 45th St., New York 36, N.Y. 
Also Region 8 (Canada). 
Booth 546 

William C. Copp?, Herbert 
and members of Region 8. 
Proceedings of the IRE, IRE directory, trans- 
actions, professional groups, membership, 
emblems, pins, and all IRE information. The 
Region 8 representatives will take orders for the 
1958 IRE Canadian Convention Record. 


A. White?, 


Instronics Ltd., 

P.O. Box 51, Stittsville, Ont. 

Booth 341 

Galatin, Frank Staffa, Bob Schramm, 
Jack Janicke, John Zornig, Ray Fara. 
Adler, Allegany, BJ Electronics, Donner Scien- 
tific, Empire Devices, Lavoie Labs., Millivac 
Instruments, Potter Instrument Co., Racal Engin- 
eering, Radio Frequency Labs., Stelma_ Inc., 
Texas, Instruments Incorporated. é 
Precision laboratory and military test equip- 
ment; commercial and military radio and wire 
communication equipment. 


Jerrold Electronics (Canada) Ltd., 
50 Wingold Ave., Toronto 19, Ont. 
Booth 443 

Caywood C. Cooley 
Alex E. Dworkin?*. 


Jerrold Electronics Corp. 
Wide band sweep generators, co-axial switches, 
variable attenuators, oscilloscope pre-amplifiers 


Robert Jones? 


Kay Electric Co., 

14 Maple Ave., Pine Brook, N.J. 
Booth 534 

John Gilmore, Kenny 
Foster, E. E. Crump 
Sweeping oscillators, 
Model 400*, noise figure 
spectrum analyser for telemetry at audio fre 
quencies, transistorized test equipment, Sona- 
Graph Vibralyzer, measurement of gain and loss 
in microwave systems, post carrier generators 


Scherzer, H. R. 


including Vari-Sweep 
measuring equipment, 


Kester Solder Co. of Canada Ltd., 

51 Bruce St., P.O. Box 1012, 

Brantford, Ont. 

Booth 543 

Ernie Walton, Paul Perrault. 

Kester’s full line of cored solders, external 
fluxes, solid wire and bar, and Solderforms in 
many shapes and sizes for industrial use will be 
on display. Equipment will be available for 
demonstrating various methods of soldering, such 
as by induction heating, resistance heating, etc. 
New products include a new bar solder, approxi 
mately 10 Ibs. in weight per unit, with a hole at 
one end, for ease in replenishing large dip 
soldering pots*, and powdered Solder-N-Flux* 


Lake Engineering Co. Ltd., 

767 Warden Ave., Scarborough, Ont. 
Booth 438 

A. Ainlay?, F. P. 
son. 

Ahearn & Soper, Aladdin, Ajax Condenser, C. 
G. Electronics, Churchill Lighting, Continental 
Carbon, Custom Components, Dialight, Dialtron, 
Elna Ferrite Lab., Gulton, Fuze-On, Glenco, 
Grayhill, Greibach, Grigsby, Hawkesbury Wire, 
ITT Components Div., James Knights Co., 
Kemtron, Leecraft, Litton, New York Coil, Uni- 
versal Winding Co., Plas-Kem, Plastic Cap- 
acitors, Standard Telephones & Cables, Stanwyck 
Coil, Stegg, Titania, Transistor Electronics. 

A complete range of electronic components for 
radio and television receivers, computers, air- 
craft communications, radar, and other elec- 
tronic equipment. 


Taylor, E. Thomp- 


Lindsay Antenna & Specialty Products 
Ltd., 

Wellington St., Lindsay, Ont. 

Booth 264 
Douglas T 
Thomas. 
Latest developments in commercial and 
antennas*. 


ang?, David A. Walling, John 


amateur 


* indicates IRE Member 
* indicates New Product 
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E. G. Lomas Co., 

227 Laurier Ave. W., Ottawa. 

Booth 164 

E. Stromsted?, P. Ingram, E. Lomas’. 
Co-operative Industries, Lel Inc., Cleveland 
Metal Specialities, Microwave Associates Inc., 
Non-Linear Systems Inc., Power Sources Inc., 
Eastern Precision Resistor Corp., Circon Com- 
ponent Corp., B. F. Goodrich. 

Components for 1 kmc to 90 kmec portion of 
spectrum: waveguide absorbers; flexible wave- 
guide*; TR and ATR tubes with longer life, lower 
noise and greater crystal protection*; magne- 
trons; silicon mixer and video diodes; wave- 
guide instruments; low noise if amplifiers and 
preamplifiers. Printed circuit components: micro- 
miniature printed wiring*; connectors; hardware, 
including Funelets*, a new approach to eye- 
letting in printed circuits; resistors; right-angled 
sockets; miniature indicator lights, including high 
intensity subminiature neon lights with internal 
ballast*. Emphasis will be on guided missile and 
radar applications. 


MEL Sales Ltd., 

Arnprior, Ont. 

Booch 536, 540 

J. B. Turner?, F. J. Ball, A..C. Perkins, 
Roy Bower, A. Carr, W. L. Bixby, F. 
Gerring, Wm Bourke, D. A. Bamford. 
Acton Labs., Arnoux Corp., Calidyne Co., Com- 
munication Measurements Labs., Electro- 
Measurement Corp., Endevco, Digitran, Fre- 
quency Standards Ltd., Instrument Development 
Labs., Keithley, Krohn-Hite, Narda Microwave, 
Narda Ultrasonics, Sanders Associates, Servo 
Corp. of America, Trad, Technology Instrument 
Corp., Kay Electric, Polarad, Sensitive Research, 
Reflectone, Systron, Measurement Engineering 
Ltd. 

Comprehensive display of principals’ products 
including the following new items: envelope 
delay meter*, stable power supply*; temperature 
monitoring system* broadband microwave 
cavities*, telemetering commutators*,  milli- 
meter microwave components*, rms to dc con- 
verter*, rf signal generator*, laboratory standard 
wattmeter* and rf voltmeter*, stripline tech- 
niques*. Measurement Engineering Ltd. products 
will include a PPI display*, Mel-Imlok aluminum 
extrusions for cabinet construction, and oscillo- 
scopes and other examples of contract manufac 
turing. 


Masson Seeley & Co. Ltd., 
60 Brydon Dr., Rexdale, Ont. 
Booth E18, E20 

F. T. Powell, R. G. 
A. E. Humphries. 
Industrial marking equipment 
wide variety of marked samples which will 
illustrate the versatility of the Cqnpnen. 
Machines include the Masseeley Models 31, 
and 41A, and many leading electrical and siee- 
tronic manufacturers have kindly lent their 
market products for display 


Cooks, J. C. Bain, 


together with a 


The McBee Co Ltd., 

179 Bartley Dr., Toronto 16. 
Booth 329 

S. Crause, I. Switzer. 
LGP-30 low cost electronic computer 
McCurdy Radio Industries 
22 Front St. W., Toronto. 
Booth 245 

G. E. McCurdy?, K. 
Fawcett, M. Stechly. 
McIntosh Laboratory Inc. 
McCurly products: audio amplifiers; power sup- 
plies, including the new PS844 regulated unit* 
studio equipment, including TV multiple effects 
generator*; packaged broadcast master control; 
video amplifiers; portable consoles; broadcast 
and high fidelity turntables*. McIntosh products 
include: high fidelity amplifiers, tuners*, and the 
C-8S stereo adapted preamplifier* 


Ltd., 


MacKenzie*, G. 


Measurements, a McGraw-Edison Div., 
Box 180, Boonton, N.J. 

Booth 555 
Norman W. Gaw, 
M. Milner, H. 
Electronic test equipment for radio, television 
and military electronics research, development 
and production. Featured will be the Model 162 
vacuum tube voltmeter* and the Model 179 
pulse generator* 


Harry W. Houck, Carl 
Roy Gray. 


Mechron Engineering Products Ltd., 
2437 Kaladar St., Ottawa. 

Booth 444 

James. H. Rowlatt 
two others. 


r, O. C. S. Wallace, and 
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Amplivox, Savage & Parsons, Antex, Winston 
Electronics, Aveley Electric, Sifam, Micro- 
Method dieside Cable Works, Lintronic, 
Fleming Radio, Telcon, Amos of Exeter, Frun- 
gel Impulsphysics, Gresham Transformers, 
Laboratorium Rosenhagen. 

Grain-oriented transformer cores*, high fidelity 
tape recorders, miniature soldering irons, moving 
coil meters, pyrometers, radiation monitoring 
equipment, electronic instruments, air pollution 
recorders, microphones, receivers, aircrew head- 
sets. 


Gilbert A. Milne & Co. Ltd., 
65 Lombard St., Toronto. 
Booth 437 





Minnesota Mining & Mfg. of Canada 
Ltd., 

P.O. Box 757, London, Ont. 

Booth 571 

R. Bruley, R. T. Todd, G. 
L. W. Holden, R. E. Corbett, 
C. C. Foster, R. F. Nugent, 
V. J. Beatty, N. Valin, 
land. 

Electrical insulating materials, SCOTCH brand 
electrical tapes, coated and extruded tubings and 
insulation, SCOTCHCAST epoxy resins, cer- 
amics, SCOTCH brand magnetic tapes and in 
strumentation tapes, Isomica sheets and tapes, 
Lamicord sheets, rods and fabricated pieces, 
Irvington coated papers and fabrics, Harvel and 
Irvington varnishes. New SCOTCHCAST resin 
XR-5005 will be featured* 


W. Swann, 
J. A. Buist, 
J. J. Furanna, 
A. H. McClel- 


New Hermes Engraving Machine Corp., 
13-19 University Place, New York 3, 
N.Y. 

Booth 461 

Henry Susskind. 

Portable and bench type engravographs, featur- 
ing bench type engravograph for the engraving 
of panels of unlimited dimensions. Also 
machines for drilling of printed circuit plates 


Northern Electric Co. Ltd., 
1600 Notre Dame St. W., Montreal. 
Booth E14 


Wire and cable operating display 
quency characteristics of TV 
Telephone Apparatus and 
featuring a Model 756A 
teletypewriter. Traffic Control display consist- 
ing of master control, PR controllers and demon- 
Stration boards. Other equipment will include 
a 2-kw scatter power amplifier, 17-in. video 
monitor (coupled with a camera for live dmon- 
strations), amplifiers, magnaphones, microphones 
and other accessories. 


showing fre- 
distribution cables. 
Equipment display, 
PBX*, and Model 28 


Oki & Willadsen Ltd., 
P.O. Box 215, O'Connor Dr. Postal Sta- 
tion, Toronto 16. 
Booth 243 
R. Gardner, A. E. Arnold. 


Weckesser Co., Alcon Metal Products, National 
Fabricated Products. 

Edge-lighted instrument panels to MIL-P-7788A, 
printed circuit boards, terminal boards Pre- 
cision dials made from plastic or metal and 
marked using the following processes: photo- 
marking, engraving or silk screening, Special 
insulators made from phenolics, nylon, Teflon, 
mycalex Etched nameplates, plastic control 
panels, plastic marker strips and washers, jack 
assemblies. Weckesser plastic cable clamps, 
nylon screws and nuts, plastic snapclips, plastic 
band clamps. Alcon and National tube sockets, 
terminal strips and solder lugs. 


PIC Design Corp., 

477 Atlantic Ave., East Rockaway, L.L, 
Mele 

Booth 235 

John L. Swane, Lou Bloom. 
Wide range of precision instrument 
associated components for use in 
development, laboratories, prototypes, 
tion, spare parts and test fixtures, including 
gears, shafts, couplings, differentials, etc. New 
products to be featured include No-Mar set 
screws*, magnetic clutches*, worm and wheel 
assemblies*, gear puller*, etc. 


parts and 
research, 
produc- 


Pfeiffer Electronic Laboratories, 

P.O. Box 316, Trenton, Ont. 

Booth 237 

J. T. Pfeiffer. 

A. F. Bulgin, Painton, Oxley Developments, 
Societe Ohmic, McMurdo, Vitality Bulbs, Water- 
bury Pressed Metal, Insulators Ltd. 

Switches: micro-sensitive, snap, rotary, heavy 
duty snap,.press key and push button. Knobs 
and dials, jacks and jack plugs, lamp sockets 
1958 
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Attenuators and faders, stud and 
toggle switches. Resistors: high stability carbon, 
“Metlohm” metal film, “‘Fiberloy” glass fibre. 
Midget rf chokes, wire wound potentiometers— 
including the new “Flatpot” type*, and “‘Multi- 
con” olugs and sockets. Tube and crystal sockets 
of all types and sizes, connectors. Delay net- 
works, trimmers, “Barb” teflon insulators‘. 
Lamp bulbs of all types. Self-locking nuts. flange 
bearings and other small pressed metal parts. 
Terminal blocks: rigid and flexible types, 5 to 
30 amps rating. Carbon insulated resistors. 
potentiometers, suppressors. 


and holders. 


Philco Corp. of Canada Ltd., 

Don Mills Rd., Don Mills P.O. Ont. 
Booth 460 

J. A. Price, R. Weese, A. Haddock, W. 
Pigman, C. Haas. 

Government & Industrial Div., 
Tube Div. of Philco Corp.; 
Broadcast Div. 

Philco’s new EXICON expanded contrast X-ray 
viewer*. 


Philips Electronics Industries Ltd., 

116 Vanderhoof Ave., Toronto 17. 

Booth 246 

H. Pollock. 

A. W. Haydon, Servonics, Analogue Controls, 
Ebert Electronics, Julie Research, Haydon 
Switch, 
Electronic 
precision 
converters, 


and Lansdale 
Sarkes Tarzian 


switches and timers, snap switches, 
resistors, relays, analogue-to-digital 
potentiometers, subminiature motors. 


Polarad Electronics Corp., 

43-20 34th St., Long Island City 1, N.Y. 
Booth 530 

A. A. Goldberg and others. 

Complete line of microwave test equipment 
including spectrum analysers, signal and sweep 
generators, extended range micro-wave receiver, 
calibrated field intensity meter. Microwave 
accessories Laboratory instruments including 
pulse jitter tester, transistor rf power meter, 
rapid scan ratio-scope, klystron tube tester. cod- 
ed multipulse generator. 


Potter & Brumfield, Inc., 
Princeton, Ind. 
Booth 364 


T. B. White, Marlin Kirk, Nelson Havill. 


Potter & Brumfield Canada Ltd., 135 Oxford St., 
nt. 


Guelph, 

A broad line of industrial, telephone-type, mis- 
sile and aircraft-type relays, including types SC 
and SL crystal-case size relays*. 


Premier Metal Products Co., 

337 Manida St., New York 59, N.Y. 
Booth 242 
Harold Sharkey, 
Mayer Faynberg. 
Standard cabinets, racks, panels, chassis, etc 
for wide application in the electronics industry 


RCA Victor Co. Ltd., 

1001 Lenoir St., Montreal. 

Booth 152, 154 

: D. Houlding, J. Collins, J. Sutherland, 
B. Knox, E. H. Osborne, W. C. Black, 

K. Maclean, C. Ingerville, J. P. Lafer- 

riere, J. Leahy, W. Evan-Jones. 

Micro-miniature pencil radio, TV1 

camera, 17-in. portable TV monitor receiver, 

two-way Personalfone radio*, broadcast equip- 

ment, 450-mc_ transistorized mobile transceiver, 

airborne traffic control receiver, tubes, ssb 

receiver-amplifier, remote antenna tuner. 


RCAF Institute of Aviation Medicine, 
1107 Avenue Rd., Toronto. 
Booth 429 

Fit.-Lt. J. M. Wheelhouse, 
Macnamara. 

See special report on page 47. 


Edwin L. Kossoy, 


miniature 


F/O W. D. 


R-O-R Associates Ltd., 

1470 Don Mills Rd., Don Mills, Ont. 
Booth 261, 263, 265 

J. S. Root, R. L. Smart, 
Dalzell* 

Helipot, Microdot, Bruel & Kjaer, Berkeley, 
IERC, Sanborn, Technical Products, Moseley, 
Ballantine, Kelk, British Physical Labs., Wan- 
del & Goltermann, Bomac, Believille-Hexem. 
Precision instruments and components. Special 
component displays by Helipot will be included, 
featuring made-in-Canada, designed-in-Canada 
precision potentiometers. A complete range of 
equipments for acoustic testing, stress analysis 
and high-speed digital counting and timing will 


R. Haywood, T. 
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be shown, plus four different types of graphic 
recorders. Berkeley Model 5230 portable EPUT 
meter and universal counter*, and Model 7351 
universal counter* will be featured 


Radio Trade Supply Ltd., 
595 Yonge St., Toronto. 
Booth 236 
Frank White, 
Gourlay. 

Rogers Electronic 
Sprague International, 
ada, Knight Kits. 
Rogers special purpose, transmitting and indus- 
trial tubes; Sprague subminiature and tantalum 
capacitors; Ward Leonard wirebound resistors, 
rheostats and relays; Knight Kit test equipment* 
and amplifiers*. 


Frank Butcher, David 


Tubes & Components, 
Ward Leonard of Can- 


Radiometer, 
Copenhagen, Denmark. 
Booth 128, 229A 


See listing for Bach-Simpson Ltd. 


Radionics Ltd., 

8230 Maynard St., Montreal, 9. 

Booth 451 

S. H. Ungar, G. F. McCarthy, J. Plunkett, 
R. Dietriechson, N. Deoul. 

Airborne Instruments Lab., Baird-Atomic, Hug- 
gins Labs., Veeco Vacuum, NJE Corp., F-R 
Machine Works, Mandrel Industrial Instruments, 
Westronics. 

Microwave components and test equipment, in- 
cluding F-R’s universal ratiometer-type B&811A*; 
automatic noise figure measuring equipment; 
nuclear instruments; traveling wave tubes and 
backward wave oscillators; helium mass spec- 
trometer leak detector; high-vacuum equipment; 
miniature recording potentiometers—Westronics 
Models 2705 and 2405*; X-Y recorder; strip 
chart recorder—Mandrel ER-20*; transducers 


Raytheon Canada Ltd., 

61 Laurel St. E., Waterloo, Ont. 
Booth 367 

J. R. Cann, J. 
R. S. Williams, 
Elhinney. 
Microwave and power tubes, industrial tubes, 
semiconductor products, ferrites, mechanical 
components, military radio communications re 
lay set AN/TRC-27* 


Kadish* 
John 


Dr. Tom East, 
McGrail, S. Mc- 


Rogers Electronic Tubes & Components, 
116 Vanderhoof Ave., Toronto 17. 
Booth 150 

Don Simpkins, George Armitage*, John 
Hogan, Richard Gale, James Beardale, 
Vic Cummings, Ken Johnson. 

Philips Eindhoven, Mullard Ltd., Amperex Corp. 
Complete line of receiving, transmitting, special 
purpose and industrial tubes, including the latest 
developments in photomultipliers*, photoelectric 
tubes*, communications tubes* and semicon- 
ductors*. Also high impedance loudspeakers* 


Royal Military College of Canada, 
Electrical Engineering Dept., 
Kingston, Ont. 

Booth 436 

Major F. E. Hetherington’ 
Ryan*. 

Department of National 
Services Colleges. 
Demonstration of equipment employed in De- 
partment of Physics and Department of Elec- 
trical Engineering, illustrating typical student 
experiments and research activities of staff 


Rutherford Agencies, 

8355 Labarre St., Montreal. 
Booth 535 
W. C. Otto, 
Rutherford. 


Cornell-Dubilier Electric Corp. 
Capacitors, vibrators and vibrator 
plies. 


Prof. W. D. 


Defence, Canadian 


E. D. Rutherford, D. A. 


power sup- 


James Scott & Co. (Electrical Engrs.) Ltd. 
68 Brockville St., Carntyne Industrial 
Estate, Glasgow E.2, Scotland. 

Booth 456 

A. L. Whitwell, N. Williams. 

The main feature of the exhibit will be the 
Noise Measuring Equipment Type 123*, which 
is completely new and is claimed to represent a 
major advance in microwave test gear. Other 
items include spectrum analyser type 190*, diode 
noise generator type 122*, metal comparator 
type 150*, combined audio oscillator /amplifier 
type 196*, proximity guard system type 144 
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Secode Corp., 

555 Minnesota St., San Francisco 7, 
Calif. 

Booth 545 
Robert Blodget, 
Fellows. 


Display will be 
Signaling equipment, 
circuits. 


Ivor H. Nixon, John 


selective 
wire 


devoted to 
on radio or 


entirely 
for use 


Sensitive Research Instrument Corp., 
310 Main St., New Rochelle, N.Y. 
Booth 538 

Marvin I. Steinberg, Robert Most. 


Self-checking laboratory standards, portable and 
panel-mounting ac-dc reference standards, poly- 
rangers, millivoltmeters, voltmeters, microam- 
meters, milliammeters, ammeters, fluxmeters, 
electrostatic voltmeters, thermocouple _ instru- 
ment voltmeters, ratiometers, differential instru- 
ments. New products include a push-button 
multi-check THACH ac-de_ volt-amp-milliam- 
meter*, differential “63"" incremeter*, radio 
frequency voltmeter*, and crest voltmeter* 


Servomechanisms (Canada) Ltd., 
Rexdale Blvd. & Kipling Ave., Toronto 
15. 

Booth 169 

C. H. Hartley, 
ford. 
Servomechanisms Inc.: Mechatrol Div., 
Products and Research Lab. 

Typical examples of airborne control equip- 
ment, computers and instrumentation of both 
Canadian and American design and the Mecha- 
tronic line of laboratory equipment. Airborne 
units will include air data computers, range 
servos, ice detectors, pilot display instruments, 
and specialized components for larger assem- 
blies. In the industrial and laboratory field will 
be the Mechatronic development apparatus kits 
the new Canadian 60-cycle amplifier and power 
supply*, the versatile foil welder and other 
examples of the company’s techniques 


S. A. Rutland, R. F. Wre- 


Special 


Sharpe Instruments Ltd., 

6080 Yonge St., Willowdale, Ont. 

Booth 455 

E. J. Sharpe, George Gibson, John Ward, 
Gunther Jansen, Val Burda 

Ampex American Corp. 
Wide range of electronic 
ments, high fidelity 
recorders, both monaural 


and geophysical instru- 
earphones, and tape 
and stereo 


Sigma Instruments Inc., 

170 Pearl St., South Braintree, Mass. 
Booth 361 

Eston S. Fox, George J. Brodeur 

Sensitive and polarized relays, including the 
new Series 32 and 33 polarized sensitive crystal- 
can types*; magnetic amplifier relays; pulse 
motors and counters; telegraph relay test set 


A. C. Simmonds & Sons Ltd., 

100 Merton St., Toronto 7. 

Booth 248, 250 ; 
L. Claude Simmonds*, G. Douglas Petti- 
fer, R. J. McAuley, David S. Simmonds, 
W. A. Strangways, R. C. Ferguson ,W. B. 
Campion. 

Johnson Matthey & Mallory, P. R. Mallory, 
Collaro, Goodmans, E. F. Johnson, Ohmite, 
Guardian Electric, Curtis Development & Mfg.., 
etc. 
Electronic 
made items such 
talum capacitors’, 
speed control units, 


components, including Canadian- 
as electrolytic capacitors, tan- 
terminal block assemblies, 
and other products such as 
record changer equipment, loudspeakers, resis- 
tors and rheostats, relays and time devices, 
microphones, etc. Exhibit will include electronic 
components of standard type and size as well as 
new miniaturized components* 


Sinclair Radio Laboratories Ltd., 

70 Sheffield St., Toronto 15. 

Booth 549 ‘ 

P. Yachimect, A. H. Secord?, F. G 
Bucklest, W. V. Tilston, J. R. Richard- 
son, J. V. Hanson*, R. G. Sears 

Antennas, band-pass filters, interference filters, 
duplexing filters, multicouplers, microwave 
equipment and infrared pyrometer for detection 
of overheated high-voltage power-line joints and 
connectors. Exhibit will include new types of 
antennas*, filters*, and duplexers* especially for 
mobile and repeater station use, also an antenna 
tester* for laboratory and field testing of an- 
tennas and antenna systems 
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Sola Electric (Canada) Ltd., 

24 Canmotor Ave., Toronto 14. 

Booth E8& 

J. R. McGovern, R. French. 

Sola Electric Co. 

Constant voltage transformers, including ad- 
justable types, for plate, filament and other 
supplies. Constant voltage and adjustable con- 
stant voltage dc power supplies. AC SOLA- 
VOLT regulated, harmonic-free ac voltage sup- 
ply, adjustable from 0-130 volts*. 


Solartron Electronic Group Ltd., 
Queens Road, Thames Ditton, Surrey, 
England. 

Booth 168 

Manufacturers of a wide range of electronic 
equipment and instruments. 


Spaulding Fibre of Canada Ltd., 

70 Coronet Rd., Toronto 18. 

Booth 238 ; 
T. C. Drees, M. P. Komar, D. S. Reid, 
V. Christensen. 

Spauldite laminated plastics, printed circuit 
material, vulcanized fibre, Armite fish paper, 
, electrical pressboard, Spauldo rag paper insula- 
tion, materials handling equipment, terminal 
boards, coil forms, bushings, insulators, grom- 
mets, strain reliefs. New products include G-11 
Spauldite for high-temperature applications in 
missiles and for printed circuits*, and XXXP- 
793, a new high-impact phenolic laminate*. 


Sperry Gyroscope Co. of Canada Ltd., 
6011 Cote de Liesse Rd., St. Laurent, 


B. D. Russel, D. G. Best, W. P. Harris, 
C. H. Owston. 

Sperry Gyroscope Co, 

Electronic assemblies, electromechanical devices, 
ferrite isolators, transistors and diodes*, micro- 
wave components and test equipment, klystrons 
and traveling wave tubes for various frequencies. 


Standard Telephones & Cables Mfg. Co. 
(Canada) Ltd., 

9600 St. Lawrence Blvd., Montreal 12. 
Booth 449 

A. Colclough, D. Steele, E. 
A. Delaney, R. Seifred. 
International Telephone & Telegraph Corp. 
Microwave, communications, transmission 
equipment. Creed model 75 teleprinter*. S.T.C 
small core co-axial repeater*. S.T.C. submerged 
repeater of the type used for trans-oceanic tele- 
communications. Components to be shown in- 
clude tubes, capacitors, brimisters, thermistors, 
diodes, magnetic core components, rectifiers, 
magnetic amplifiers, saturable reactor power 
supply*. 


L. Jackson, 


Stark Electronic Sales Co., 

Ajax, Ont. 

Booth 230 

L. L. Samuel, Noel Edey. 

Shielding Inc., Peschel Electronics, Science 
Electronic Inc., Hickok Electrical Instrument 
Co., Stark Electronic Instruments Ltd. 
Screened test room, high and low voltage test 
equipment, educational training aids and kits, 
electrical indicating meters and tube testers 
New products include a Hickok tube tester* and 
Starkits — kits for signal generators, tube testers, 
etc.*. 

Strippit Tool & Machine Ltd., 
P.O. Box 688, Brampton, Ont. 
Booth 257, 259B 

C. Somerton, H. Cartwright, J. 
A. Duerksen, J. Rawlinson. 
Complete line of self-contained hole-punching 
and notching equipment, including the Strippit 
Sheet Metal Fabricator and Duplicator and the 
new pierce nut unit*, 


Eimer, 


Tektronix Inc., 
3 Finch Ave. E., Willowdale, Ont. 
Booth 160 





+ indicates IRE Member 
* indicates New Product 
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S. H. Pyle+, M. B. Crouch?, W. Kladke7, 
R. Lisiecki, U. Lindenmeyer, W. Shepard. 
Tektronix Inc., Portland, Ore. 

General line of wide-band triggered oscilloscopes 
will be displayed, with the accent on the newer 
of the twenty different models, including types 
551*, 553*, and 543*. Several new plug-in 
preamplifiers will also be demonstrated*. 


Telechrome Mfg. Corp., 

28 Ranick Dr., Amityville, L.I., N.Y. 
Booth 255 

H. Charles Riker, Don J. Dudley?*. 

The first Canadian demonstration of the Model 
1008-A vertical interval test signal keyer*, the 
Models 1003-C and 1005-A video transmission 
test sets, the Model 1073 sine-squared square 
wave generator; a complete line of airborne 
telemetering equipment including miniature 
high-power transmitters*, power amplifiers*, sub- 
carrier oscillators and electronic commutators. 


Tele-Radio Systems Ltd., 

3534 Dundas St. W., Toronto 9. 

Booth 547 

Ivor H. Nixon, John A. Fellows, George 
T. Scanlon. 

Murphy Radio, Budelman Electronics, Kaar 
Engrg., Allen B. Du Mont Labs., Morrow 
Radio, Electronic Service Supply Co., Railway 
Communications Inc. 
Point-to-point radio multiplex 
phone carrier equipment*, industrial television 
camera chain*, mobile-marine-portable radio 
telephones and a teleprinter motor control. Test 
equipment will include frequency meters*, a 
large screen multi-trace oscilloscope*, and a 
frequency-selective voltmeter wave analyzer*. 


terminal, tele- 


Telonic Industries, Inc., 

75 N. Second Ave., Beech Grove, Ind. 
Booth 234 

R. Q. Achzehner. 

Wide range of sweep and signal generators, with 
emphasis on radar and missile applications. 


Tenney Engineering, Inc., 

1090 Springfield Rd., Union, N.J. 
Booth 556 

Martin S. Schletter, 
Torre. 

10-cubic ft. high and low temperature environ- 
mental test chamber. 


E. S. Adams, C. 


Texas Instruments Incorporated, 
Semiconductor Components Diy., 53 
Queen St., Ottawa 4. 

Booth 359 

James R. Alderdice, E. F. Johnson. 
Germanium transistors, silicon transistors, recti- 
fiers an diodes, precision resistors, tantalum 
capacitors for transistorized circuits, ultrapure 
semiconductor material. 


John R. Tilton Ltd., 

51 McCormack St., Toronto 9. 

Booth 363, 365 

John R. Tilton, J. A. Kennedy, J. Good- 
man, R. S. Williams, A. E. Wilson, L. 
Oakley?. 

Capital Machine Co., Carling Electric, JFD 
Electronics, Mid-Eastern Electronics, Phaostron, 
Sprague International. 

Panel meters*; toggle, rotary, slide, 
button*, lever and illuminated switches; piston 
capacitors; delay lines*; Tantalex*, Difilm*, sub- 
miniature metallized paper and miniature elec- 
trolytic capacitors; miniature boron carbon re- 
sistors*; quality control test equipment*. 


push- 


F. V. Topping Electronics Ltd., 

94 Laird Dr., Toronto 17. 

Booth 166 

F. V. Topping?, R. E. Hobson*, C. Nel- 
son. 

Examples of Canadian design and production 
including a switching unit, high temperature dc 
converter, high-frequency exciter, liquid resin 
flux “*Tru-Flux” No. X.13, transistorized high- 
performance radio-telephone*, portable-mobile 
transistorized utility and PA amplifier*. 


United States Army, 

Cameron Station, Alexandria, Va. 
Booth 563, 567 

U.S. Army personnel. 

Explorer III exhibit showing the differences be- 
tween the Explorer I and III satelites by means 
of three-dimensional cut-away models of each. 
Their orbits will be compared and a tape record- 
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ing will highlight activity at the Cape Canaveral 
blockhouse during launching. The feature of the 
exhibit will be a full-size replica of the Explorer 
III satellite, which is now in orbit. 


Trans-Canada Air Lines, 
901 Yonge St., Toronto. 
Booth 354 


Universal Winding Co., 

P.O. Box 1605, Providence, R.I. 

Booth 554 ; ' 

W. T. Crocker, C. J. Zaikowski, I. J. 
Marsh, E. W. Schmiedel, C. A. Kennedy. 
Coil and transformer winding machinery for 
the electronics industry, including new high- 
speed cross winder*. 


Varian Associates of Canada Ltd., 

45 River Dr., Georgetown, Ont. 

Booth 368 

J. G. Matthies+, B. H. Breckenridge, A. J. 
Miller, M. Viant, G. M. Frost, K. J. 
Lavell. 

Graphic recorders, Vaclon pump*, reflex kly- 
strons, high-power klystrons, traveling wave 
tubes, backward wave oscillators. 


Ward Leonard of Canada Ltd., 

1070 Birchmount Rd., Toronto 16. 

Booth W18 

C. B. Stockton, W. A. Wilson, I. Mud- 
rick, D. S. Brown, E. C. Petitjean, A. 
Hutcheon. 

Ward Leonard Electric Co., Saft France. 
Ward Leonard vitreous enamel resistors and 
ring rheostats; relays, including type HR com- 
pact power relay*; Controlette packaged light- 
ing dimmers. Saft hermetically sealed nickel 
cadmium batteries. 


Welwyn Canada Ltd., 
1255 Brydges St., London, Ont. 
Booth 128, 229A 


See listing for Bach-Simpson Ltd. 


E. E. Whittaker, 

P.O. Box 3255, Arnprior, Ont. 
Booth 167 

E. E. Whittaker, 
Voak. 

Spectrol, Winchester, International Instruments, 
Dressen-Barnes, Trop-Arctic, Guardite, Consoli- 
dated Resistance, Gudebrod Bros., Rotating 
Components Inc., U.S. Electronic Development 
Corp., U.S. Semiconductor Corp., Kurman 
Electric. 

Precision potentiometers*, miniature and sub- 
miniature connectors*, miniature switches, 
miniature meters, side-indicating meters, dc 
power supplies*, environmental chambers*, pre- 
cision wire-wound resistors* and decade boxes, 
lacing tapes*, servo and ac motors, fans and 
blowers, precision capacitors, plastic film capac- 
itors*, silicon diodes* and zener diodes*, relays. 


A. M. Andrews, S. 


Wholesale Radio & Electronics Ltd., 
66 Orfus Rd., Toronto. 

Booth E22 

Hugh Drew-Brook*, Wally King, W. F. 
Saynor. 

The American Superior Electric Co. Ltd., 
National Electronics Inc., Metrix Electronic 
Instruments, Electronic’ Instrument Co., Jem 
Electronics Inc., ladustrial Timer Corp. 
Industrial tubes, photocells (including Jem 
CDS-10*), electronic test instruments, synchron- 
ous timers*, EICO electronic kits. 


A. C. Wickman Ltd., 

1425 Queensway, Toronto 14. 

Booth 241 

B. H. McGregor, D. W. Miller. 

Edin Co., Daytronic Corp., Dynamic Instru- 
ments Corp., Silvercel (Canada) Ltd. 
Complete, operating oscillograph systems for 
industrial and medical testing. Transducers for 
the measurement of motion, force, pressure and 
temperature. High-energy rechargeable storage 
cells for missile and other uses. 


The Wind Turbine Co. of Canada Ltd., 
145 Lucan St., Waterloo, Ont. 

Booth W16 

A. C. Veldhuis, T. P. F. Henshall. 
Equipment related to TRYLON towers, com- 
munications antenna systems and components, 
including passive microwave reflector, dummy 
load, Laporte rhombic, dissipation resistor, and 
model of recently installed new design rhombic 
transmitting antenna*. 
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proved techniques in temperature com- 
pensation and potting. The filter imped- 
ance is over 30 K, whilst the insertion 
loss is less than 10 db. 

The pre-tuned units are easily repro- 
ducible, small in size and adaptable for 
if amplifiers equipped with transistors, 
by tapping down the end sections. 


8149 DIRECT DISPATCH SERVICE 
IN CANADA 

A. J. Dinnin, The Bell Telephone Com- 

pany of Canada Ltd., Montreal. 

Direct Dispatch Service is a new type 
of radio system switch has been licensed 
for operation at nine locations in Can- 
ada. The syst@ém contains: several novel 
signalling and control features which 
permit maximum usage of the radio 
channel and at the same time provides 
a maximum of convenience and value 
for the operator. It is licensed as Re- 
stricted Common Carrier Mobile Radio 
Service and is intended to enable fleet 
operators who are ineligible for licenses 
to operate their own private mobile radio 
system, to employ radio for their dis- 
patching needs. This paper describes the 
system briefly and deals particularly with 
operating experience to date. 


Session 24 Pulse Room 





DESIGN TECHNIQUES 
Chairman: W. C. Brown 
National Research Council, Ottawa. 


836 A RAPID TECHNIQUE FOR THE 
CALCULATION OF THE TRAN- 
SIENT RESPONSE FROM THE 
FREQUENCY RESPONSE 

D. MacLachlan, Canadair Ltd., 

real. 

This calculation is often required in 
particular for multi-loop servo systems 
where the performance of individual ele- 
ments is only available in the form of 
experimental frequency response curves. 

A method is outlined which gives 
better than 5% accuracy. This method 
appears to compare favorably with 
existing methods. The only operations 
required are those of the addition and 
subtraction from a set of tables which 
are standard for all calculations. 

The use of standard distributions is 
outlined which assists in the synthesis 
stage of a design. If a stabilizing net- 
work, etc., is changed, only the change 
in the total transient is calculated. 

The method is outlined for a particu- 
lar servo system. 


Mont- 


875 SOME PRACTICAL ASPECTS 
OF STRIP TRANSMISSION LINE 
FILTER DESIGN 

J. H. Craven, National Research Coun- 

cil, Ottawa. 

Advantage can be taken of the rela- 
tive simplicity of construction of strip 
transmission lines to produce at very 
short notice a wide variety of microwave 
filters. The solid dielectric or sandwich 
type line has the advantages of rugged- 
ness and ease of manufacture and in 
the case of certain simple filters, only 
a few hours are required for conception 
to completed filter. With a few excep- 
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tions all standard transmission line 
filters may be made in strip transmission 
line and the same basic design formulae 
are employed. Low pass, high pass, band 
pass and band elimination filters have 
been fabricated and the practical aspects 
of design and construction are discussed. 


8114 GRAPHICAL SOLUTIONS FOR 
NETWORKS, TRANSISTORS 
AND TRANSISTRON OSCILLA- 
TOR DESIGN 

V. Malolepszy, Canadian Aviation Elec- 

tronics Ltd., Montreal. 

General analytical methods of solu- 
tion often produce complicated mathe- 
matical formulae for a relatively simple 
network. Many design problems which 
are impractical or nearly impossible to 
solve by analytical or experimental me- 
thods are solved relatively easily when 
a graphical method is used. In addition, 
better understanding of circuit behavior 
is usually possible. 

Three examples are presented for the 
graphical solution of practical design 
problems in electronics. 


876 A NEW APPROACH TO WIDE- 
BAND TRANSFORMER DESIGN 


A. C. Hudson, National Research Coun- 
cil, Ottawa. 

The fundamental limitations on the de- 
sign of wide-band transformers are con- 
sidered. The inter-relations between the 
parameters of the specification and those 
of the transformer are treated in such 
a way as to display the basic limitations. 
A parameter fr is considered, which 
represents the series resonance of the 
leakage inductance, and the stray capaci- 
tances in series, of the transformer. It 
is shown how this parameter may be 
used as a link between the low and 
high frequency design requirements. An 
extension of the above treatment, the 
case of an unterminated capacitive load 
on the transformer, is considered. Here 
the complete design problem can be re- 
duced to two degrees of freedom, and 
hence can be solved graphically. 


8138 A SIMPLIFIED METHOD FOR 
DESIGNING WIDE - BAND 
HIGH PRECISION 90 DEG. 
PHASE NETWORKS 


R. M. Lerner, Massachusetts Institute of 
Technology, Lexington, Mass. 

A simple procedure is outlined for de- 
signing 90 deg. phase-splitting networks 
with a flat amplitude response, in which 
most of the poles are placed at equal 
ratios along the negative real frequency 
axis. For a given phase tolerance and 
frequency range, this procedure is al- 
most as efficient in the use of elements 
as the Tchebycheff synthesis of Darling- 
ton, et al. Only simple computations 
with elementary functions are required; 
no tables of elliptic functions are needed. 

The pass-band phase error of these 
networks is substantially periodic on a 
log frequency scale, and increases in- 
versely as the ratio of consecutive pole 
positions. This property is used to 
demonstrate that it is in general more 
efficient to design low errors (.001 to .01 
radian) directly into the networks, rather 
than to use cascades of high error net- 
works. 
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The method discussed can be applied 
to the synthesis of both all-pass and 
band-pass structures. Experimental re- 
sults are also given. 
*The research in this 
supported jointly by the Army, Navy, 
and Air Force under contract with the 
Massachusetts Institute of Technology 


document was 
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MICROWAVE 
SYSTEMS 


Chairman: D. F. Wright 
Canadian Westinghouse Co. Ltd., 
Hamilton. 


8133 MICROWAVE MIRRORS CON- 
QUER MOUNTAINOUS TER- 
RAIN 

D. E. Noble, Canadian Motorola 

tronics Ltd., Toronto. 

The 6,000 mc Radio Relay System in- 
stalled in British Columbia for the Paci- 
fic Great Eastern Railway Company ex- 
tends from Ft. St. John and Dawson 
Creek in the north, to Clinton in the 
south, a distance of approximately 480 
airline miles. The system incorporates 
both tower mounted passive reflectors and 
remotely located passive repeaters, in- 
cluding a “double passive” or periscope 
reflector arrangement to carry the sig- 
nal over the top of the Murray Range 
in the Canadian Rockies. The microwave 
system is designed to handle 120 message 
channels and utilizes frequency diversity 
microwave equipment throughout the en- 
tire system to provide a high propaga- 
tion reliability between the individual 
stations 


Elec- 


828 MICROWAVE BY WIRE 


LINE) 


T. Hafner, Surface Conduction Inc., 
York, N.Y 

This paper discusses a novel transmis 
sion line for electro-magnetic waves. The 
electro-magnetic energy travels along the 
surface of this line if it is launched by 
a nonradiating plane wave mode. The 
principle of this surface-wave transmis- 
sion line is explained and the line charac- 
teristics and launching devices of im- 
portance for practical uses are dealt with 
in greater detail. Attenuation versus fre- 
quency curves are plotted for a few 
types of transmission lines, and a report 
is given on a number of applications and 
on systems already in operation 


(G- 


New 


8134 MICROWAVE SYSTEM AUX- 
ILIARY FACILITIES EMPLOY- 
ING DIGITAL TRANSMISSION 

D. S. Spendlove, Canadian Motorola 

Electronics Ltd., Toronto. 

This paper discusses briefly, the appli- 
cation of three auxiliary facilities, using 
pulse transmission, which have been sup- 
plied to the Pacific Great Eastern Micro- 
wave System in British Columbia. The 
alarm system provides fault indication at 
central points of up to 5 alarms per sta- 
tion, up to 25 stations, using only 3 
tone transmission channels. Specially de- 
signed selective dialling panels allow 
dial telephone party line Bn over 
a common single side band carrier chan- 
nel. Teletype facilities are described, in- 
cluding details of a frequency-shift party 
line teletype circuit multiplexed onto a 
carrier channel over the voice band. 
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865 PERFORMANCE & EQUIPMENT 
CONSIDERATIONS OF A MOD- 
ERN 6,000 MC MICROWAVE 
SYSTEM 

R. A. Marsh, and E. V. Hird, Lenkurt 

Electric Co. of Canada, Vancouver. 

An up-to-date 6 kmc radio microwave 
system which will carry a relatively large 
number of message circuits is described. 
It can be powered directly from battery 
or commercial ac power sources, and 
uses standard telephone plant mechanical 
approaches. Transmitter power output is 
higher than most contemporary message 
equipment. Receiver bandwidth is de- 
creased to make optimum use of fre- 
quency spectrum. Transistors are used 


extensively to extend reliability, reduce 
power requirements and conserve space. 
By the use of special ferrite devices 
several systems may be combined on a 
single antenna. A baseband combiner is 
used with a diversity system to provide 
protection against transmission or equip- 
ment failures. A discussion of equipment 
features, system performance and appli- 
cations are outlined in the paper. 


DIVERSITY 
AT 2,000 


889 A FREQUENCY 
OVER-WATER PATH 
MC 

E. Pullan, M. Lopianowski and S. R. 

Koblin, RCA Victor Co. Ltd., Montreal. 

Propagation characteristics involved 


and diversity techniques utilized on over- 
water microwave paths have been the 
subject of a number of technical papers. 
This paper will, therefore, omit theoreti- 
cal aspects involved in the design of 
a microwave communication system, and 
will concentrate on a description of a 
2,000 mc system presently installed and 
operating on an over-water path between 
Vancouver and Nanaimo, in British 
Columbia. At the time of publication, 
this system has been in satisfactory 
operation, carrying telephone circuits for 
a little over one year. The path is 39 
miles long, of which 34 are over sea 
water. A natural obstruction is located 
approximately 6 miles from Vancouver. 





See these at the show 





Latest developments will be on display 


Many exhibitors will take advantage of the opportunity 
presented by this important exposition to introduce new 


components and equipment. 


Others will display products 


which have come onto the market since last year’s show. Here 
is @ cross-section of these new products compiled by the 
editors of CEE, to further help yon plan your visit to the 


convention. 


Two- and three-dimensional Booth 
multichannel plotter 446 
The Fenske, Fedrick and Miller, Inc., 
model 402 is one of many two- and 
three-dimensional automatic plotting de- 
vices recently developed and produced 
by that Company. The equipment repre- 
sents a new approach to the problem of 
recording and displaying graphical in- 
formation in two or three dimensions. 
The equipment is built around a num- 
ber of basic plotting projectors, which 
consist of miniature but very precisely 
built recording mechanisms. Each mech- 
anism scribes a clean, projectable record 
on a glass slide which has been coated 
with a thin metallic film. By means of 
lenses, color filters and projection lamps, 
the image of the scribed trace is projected 
onto the display screen, where it is super- 
imposed on other traces and the project- 
ed background map or co-ordinate scale. 
In three-dimensional applications, two 
lines are scribed on a single glass plate, 
their separation in the X-direction being 
varied according to depth or altitude in- 
formation. These tracks are then project- 
ed through separate polarized filters onto 
the screen. An observer, wearing polar- 
ized glasses, retains a remarkable im- 
pression that the track is actually floating 
in space. The track will always appear 
in the same position with respect to the 
background map, regardless of where the 
observer stands. There is no loss of ac- 
curacy or fidelity of the motion or record. 
In addition, since there is no nonsyn- 
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chronization or relative motion involved, 
this three-dimensional presentation does 
not induce eyestrain or fatigue. 








Ltd., 
(101) 


Canadian Aviation Electronics 


Montreal. 


Booth 
162 
Beatty 20-in Class B series mast, de- 

signed to C.S.A. specification C 22.4 No. 

111 1954, is capable of supporting an- 

tenna wind loads up to 2,000 Ib at 

hejghts up to 300 ft. Mast sections are 
of triangular cross section with 20-in 
faces and a length of 10 ft. Diagonal 
formed steel construction gives a rugged 
structure versatile for all types of in- 
stallations, particularly vertical radiators 
and microwave. Sections weigh 11 Ib. 
per foot and are completely hot gal- 
vanized after fabrication. They are avail- 


Antenna 
masts 
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able with a complete line of accessories 

to suit all applications. 
Beatty Bros. Ltd., Fergus, Ont. (102) 

Booth 
245 


Heavy-duty power 
supply 

The PS 844 provides a continuously 
variable plate voltage output from 270 
to 300v at loads from 100 to 500 ma. 
A bias voltage output variable from 0 
to —8v is also available. 

Low-loss silicon rectifiers are employ- 
ed to increase both efficiency and reli- 
ability. The use of these components 
also reduces the size of the supply; only 
inches of standard rack mounting 
required. The unit contains 
integral facilities for the measurement 
of regulator input and output voltages, 
individual tube currents and total tube 
current. 


seven 
space is 


The front panel of the unit is recessed 
to permit front-mounting of tubes, and 
swings to one side to provide access to 
internal wiring and components. 

McCurdy Radio Industries Ltd., To- 
ronto. (103) 
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Automatic voltage Booth 
regulator 136 
New Stabiline automatic voltage reg- 
uator type EMT4104U automatically reg- 
ulates fluctuating a-c power lines to main- 
tain a constant output voltage regard- 
less of line or load changes. The small, 
compact assembly is ideally suited for 
applications requiring control of loads 
up to 35 amperes. The control location 
does not necessarily have to accommodate 
the Stabiline assembly. Type EMT4104U 
can either be used as an independent 
unit or as a component with the controls 
incorporated in an apparatus panel and 
the remaining regulator elements in- 
stalled in any out-of-the-way place. Long 
life is assured by the use of an ad- 
vanced transistorized control circuit. 


Correction of voltage variations is ac- 
complished in 0.1 second per volt from 
nominal. On nominal 120-volt 50/60- 
cycle service, the input voltage range is 
108-137 volts and the adjustable output 
is 110-120 volts, 35 amperes, 4.2 kva. 
On nominal 240-volt service, the input 
range is 228-256 volts and the adjust- 
able output is 220-240 volts, 35 amperes, 
8.4 kva. 

The American Superior Electric Co., 
Ltd., Toronto. (104) 


Expanded contrast Booth 
X-ray viewer 460 

Exicon enables physicians to perceive 
minute differences in gray scale contrasts 
which have formerly been beyond the 
threshold of human vision. It is also 
proving to be an invaluable tool in metal- 
lurgy, quality control, stress analysis, 
etc. It uses standard TV techniques to 
increase readability of r-ray negatives. 

Philco Corp. of Canada Ltd., Don 
Mills, Ont. (105) 
Transistorized frequency Booth 
meter 547 

The new transistorized DuMont fre- 
quency meter for adjacent- or split-chan- 
nel systems offers 24 RF/IF channels 
and a lke audio signal in one-pint-size 
package. Features of this instrument are: 
25 to 470 mc spectrum plus IF channels 
in the 100 ke to 100 mc range; transistors 
for ruggedness and battery economy; 
modulation deviation check; signal gen- 
erator output for receiver servicing; 
broad ambient temperature range; field 
strength measurements; battery condi- 
tion indicator; RF/IF channels may be 
intermixed relative to switch position. 

This meter permits the addition of new 
channels, either RF or IF without eli- 
minating the old standbys, so consequent- 
ly never goes obsolete. It provides great 
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accuracy for checking split-channel sys- 
tems, precise to better than 2.5 parts in 
one million from —20 deg to +50 deg 
C, which is long-term precision. It offers 
top performance without the use of ovens 
or power cords, nor does it require any 
warm-up time. 
Tele-Radio Systems Ltd., Toronto. 
(106) 


One-part, epoxy Booth 
resin powder 571 
A new, one-part, epoxy resin powder 
believed to be the first practical 
epoxy resin suitable for applications using 
an aerated bed and also suitable for 
preformed resin slugs . . . will be shown, 
for testing purposes, at the I.R.E. Cana- 
dian Convention. 

Called “Scotchcast” brand resin No. 
XR-5005, the new resin is supplied in 
powder form. It is a rigid, oven-curing 
resin which is considered to have ex- 
cellent electric strength (more than 500 
volts per mil), a high heat distortion 
point, a low moisture absorption rate, a 
good impact strength and excellent ad- 
hesion to metals, ceramics and glass. 

Minnesota Mining & Manufacturing 
of Canada Ltd., London, Ont. (107) 


Prestige Booth 
meters 363 

Phaostron Prestige Meters with Ring- 
cor movements have simplified, improv- 
ed and refined mechanical design and 
assembly which provide many structural 
advantages including: 

Sintered ring and pole faces, precision 
die cast brackets that replace conven- 
tional screw machine parts and stamp- 
ings, shock mounted jewels, assemblies 
incorporated in this unit provide rug- 
gedized construction. The plastic case is 
made of polystyrene. The color pig- 
mentation is applied to the inside of the 


case to give lasting, durable colors. Scale 
lengths up to 414 in. are available. Scales 
are available in a wide variety of back- 


ground colors to harmonize with the 
color selected for the case. 
John R. Tilton Ltd., Toronto. 
(108) 
Silicon Booth 
rectifiers 342 
Sarkes Tarzian J-1 silicon rectifiers 
are rated at 1.5 amperes dc in half wave 
circuits. Peak inverse voltage ratings are 
100, 200, 300 and 400 volts. Very low 
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cost makes this series adaptable over 
a wide range of commercial applications. 
Mounting is by axial leads. 

The J-2 series of silicon rectifiers is 
rated at 10 amperes dc. A cooling fin 
or heat sink of sufficient size to limit 
excessive temperature rise is required. 
Peak inverse voltage ratings are 100, 200, 
300 and 400 volts. Mounting is by means 
of a No. 10-32 stud. 

A. T. R. Armstrong Ltd., Toronto. 

(109) 


Universal Booth 
counter 261 

Berkeley model 7351 Universal Count- 
ter counts, totals, measures frequency, 
measures time interval and period, meas- 
ures the ratio of two frequencies, divides 
frequency by any number up to 10,000, 
generates frequencies from one cycle per 
second to 10 ke. It is accurate to three 
parts in ten million. 


R-O-R Associates Ltd., Don Mills, Ont 
(110) 


Booth 
E-6 
Trans-O-Netic time delay relays offer 

the combined advantages of a fully 

electronic timing system and _ electro- 
mechanical switching. Delay period tim- 
ing is accurate with full reproducibility, 
even on fast cycling. This new form 
of time delay relay incorporates a trans- 
istorized control circuit in conjunction 
with an R-C network. 

Heinemann Electric Co., Trenton, N.J. 

(111) 


Time delay 
relays 


Crystal case size Booth 
relays 364 
Two crystal-case size relays that em- 
ploy a magnetic circuit with a dual coil 
and a permanent magnet to obtain very 
high shock and vibration resistance will 
be shown by Potter & Brumfield. 
These micro-miniature relays remain 
operative under shocks of 100g and vi- 
brations of 30g to 2,000 cps with no 
contact openings. Linear accelerations 
of 400g do not open the contacts. 
Designated the SC & SL, the relays 
measure .359 in. wide by .875 in. high 
by .795 in. deep. They weigh only 17.5 
grams. 
Potter & Brumfield 
Guelph, Ont. 


Ltd., 
(112) 


Canada 
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Slaves, robots or radio engineers? 


The intriguing question above is the title chosen by Lt.-Col. Kurt R. 
Swinton for his speech at the Convention Banquet on Thursday, October 9. 
It may be difficult to guess just what answcrs Col. Swinton will suggest, but 
we are sure that they will reflect the breadth of his career and associations 
in electronics, education and public affairs. 

Born and educated in Austria, he obtained his master’s degree in Radio 
and Television Engineering at the Technical University, Vienna. He arrived 
in Canada in 1940 and later was appointed Assistant Director of Radio Design 
in the Royal Canadian Corps of Signals. 

Col. Swinton’s postwar career in electronics includes positions as general 
manager, electronics division, RCA Victor Co. Ltd.; general manager, Thomas 
A. Edison of Canada Ltd.; and vice-president and general manager, Sonograph 
Ltd. Now vice-president and managing director of Encyclopaedia Britannica 
of Canada Ltd., he fills his “spare” time with activities which show the wide 


Banquet Speaker 


Lt.-Col. Kurt R. Swinton, 
MSc, MEIC, P.Eng. 


range of his social interests. 


Chairman of the National Education Committee of the Canadian Chamber 
of Commerce, he is also chairman of the Canadian Conference on Education, 
which held some extremely valuable sessions in Ottawa earlier this year. Other 


affiliations include: vice-president, 


United Nations 


Association, Toronto 


Branch; director, Canadian Institute on Public Affairs (Couchiching Confer- 


ence); member, Canadian 
Canadian Commentator. 


Col. Swinton is married—his wife comes from Winnipeg 


children. 


Institute of International Affairs; and president, 


and has three 





New products 





Dual beam Booth 
oscilloscope 160 

The Type 551 uses a new Tektronix 
two-gun cathode-ray tube with two pairs 
of vertical-deflection plates. A_ single 
pair of horizontal-deflection plates is 
common to both electron beams. The 
two wide-band main amplifiers of the 
Type 551 are designed for Type 53/54 
Plug-in Preamplifiers, providing a high 
degree of signal-handling versatility in 
both channels. Both electron beams are 
simultaneously deflected horizontally at 
any one of many sweep rates provided 
by an accurately calibrated timebase 
generator. 

The Type 551 can be used as a single- 
beam oscilloscope as well as a dual-beam 
instrument. In addition, a three-channel 
or four-channel display is _ avail- 
able through use of the time-sharing 
characteristics of Type 53/54C Dual- 
Trace Plug-in Units in one or both am- 
plifiers. Other available Type 53/54 
Plug-in Units extend the working range 
of the Type 551 into applications re- 
quiring high dc-coupled _ sensitivity, 
differential input, and narrow-band 
microvolt sensitivity. 

Tektronix Inc., Willowdale, Ont. 

(113) 
Visual and aural Booth 
intercom 131 

Deccafax is a visual and aural inter- 
communication system employing a fly- 
ing spot scanner technique. A blank tele- 
vision raster is produced on the cathode 
ray tube of the transmitter and informa- 
tion to be transmitted is written with 
a special pen or pencil on the transparent 
surface over the face of the tube; or a 
transparency may be projected on the 
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surface. A photo-multiplier above the 
screen collects light from the crt after 
being “modulated” by the message on 
the face. This can be transmitted over 
coaxial cable (maximum 1,200 yards) 
to. the receiver. Here the-signal modulates 
another similar TV raster to produce a 
facsimile on the screen. Many extra 
features are available. Live pictures may 
be put into the system by using an input 
from a TV camera. Any number of 

units can be interconnected. 
Decca Radar (Canada) Ltd., Toronto. 
(114) 


Digital volt Booth 


ohmmeter 164 

Non-Linear Systems’ new Series 20 
digital volt-ohmmeter has been designed 
specifically for missile and weapons sys- 
tem check-out. It is a multi-function 
digital instrument (3 meters in one) 
that automatically and continuously 
measures and displays dc voltage, volt- 
age ratio and resistance. 

It is available in four and five digit 
models. It makes three readings per 
second with accuracy to .01%. 

The Series 20 has high input im- 
pedance, 10 megohms to 1,000 megohms. 
It indicates polarity and positions the 
decimal point automatically. It has the 
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ability to operate card punches, electric 
typewriters and other printing devices, 
and may be used to measure alternating 
voltages simply by connecting an NLS 
ac to dc converter. 


E. G. Lomas, Ottawa. (115) 


Electronic Booth 


computer 


The LGP-30 computer is a low-cost 
electronic computer. It is desk size and 
completely mobile, operating from a con- 
ventional wall outlet. The magnetic drum 
memory holds 4096 words. Stored pro- 
gram operation means greater flexibility 
as all programs may be self-modifying. 

The McBee Co. Ltd., Toronto. 

(116) 


Plastic Booth 
radomes 253 

These plastic radomes for microwave 
antennas have been designed to prohibit 
the forming of ice on the primary rad- 
iators of pencil-beam antennas. They 
give some protection from falling ice 
and will not impair the electrical per- 
formance of the antenna. They are avail- 
able in diameters of four, six, eight and 
ten feet, heated or unheated. 

Andrew Antenna Corp. Ltd., Whitby, 
Ont. (117) 
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534 


Sweeping 
oscillator 

The Vari-Sweep Model 400 has a 
wide range of continuous frequency 
coverage from 15 to 470 mc combined 
with a measure of accuracy and a level 
of performance previously associated 
with limited, fixed-frequency-band oscil- 
lators only. 


Pari Swoer 


Specifications for the Vari-Sweep Model 
400 include: frequency range (CW or 
sweeping operation): fundamental centre 
frequency, 15-470 mc, continuously vari- 
able in 10 switched, overlapping bands. 
Sweep width: 60% of centre frequency 
to 50 mc; at least 30 mc max. from 50- 
400 mc; approx. 20 mc max. above 400 
mc. Sweep rate: Continuously variable, 
10 to 40 cps; locks to line frequency. 

Kay Electric Co., Pinebrook, N.J. 

(118) 


True rms vacuum tube Booth 
voltmeter 134 

This instrument reads the true root 
mean squdre value of signal wave-forms 
within wide limits of peak to r.m.s. 
ratio. 

Voltages of 100 micro to 300v between 
5 cps and 500 ke are measured in 13 
ranges. Logarithmic voltage calibration 
of the meter provides constant percentage 
reading accuracy to 1% at all scale in- 
dications. A linear decibel scale is also 
provided. The input resistance is 10 
megohms on all ranges. 

It differs from most available valve 
voltmeters which are average, or peak 
reading, instruments calibrated to in- 
dicate rms values, but accurate only when 
the waveform is sinusoidal. The true 
rms indication has been obtained by a 
specially developed squaring circuit con- 
sisting of eight diodes which generate 
a square-law function in a matter now 
familiar to analogue computer designers. 
The squaring circuit is effective for both 
positive and negative components of the 
input waveform since it is preceded by 
a full-wave rectifier. ‘ 

Dawe Instruments Ltd., (Canadian 
Div.), Toronto. (119) 


Booth 
163 


Hollow shaft and face gear 
differentials 

Hollow shaft differentials are avail- 
able as Class I or II in stainless steel. 
Three different models are stocked, offer- 
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ing variations in shaft size — 1/16 in 
and % in; clearance diameters — 0.580 
in and 0.790 in; number of precision 
ball bearings used — four and eight, 
and displacement arcs of 15 ft, 6 ft and 
12 ft. 

Face gear differentials are available in 
0.125 in and 0.1875 in shaft diameters 
to meet precision Class I or II specifica- 
tions in aluminum, bronze or stainless 
steel. Both models have clearance diam- 
eters of 0.875 in and displacements of 
10-ft arc. 

Dynamic Gear Co. Inc., 
in See 


Amityville, 
(120) 


Industrial testing Booth 
instruments E-10 

To be shown at the 1958 IRE Canadian 
Convention is the CRIterion line of 
streamlined unitized industrial testing in- 
struments made in Canada by Canadian 
Research Institute. This series is at- 
tractively finished in two-tone hammerlin 
enamel, in light grey and charcoal grey, 
with matte black engraved panels. In- 
cluded is a standard CSA pin hole tester 
for use by electrical wire enamellers. 
Other instruments in the line comprise in- 
sulation resistance test sets, automatic 
sorters, etc. 


Canadian Research Institute, Toronto. 
(121) 


High vacuum Booth 
pump 368 

Clean vacuums in excess of 10—* mm 
of mercury are claimed possible with the 
Vaclon vacuum pump. This operates in 
a closed system, utilizing electronic 
principles to ionize and remove gas 
molecules without the need for refrig- 
eration systems, cold traps and vapor 
traps. A pumping speed of 10 litres of 
gas per second at 10—* mm Hg can be 
achieved. 

The Vaclon 
vacuum. The 


measures its own 
current flow is reduced 
automatically as gas is removed and 
ionization declines. A microammeter fur- 
nishes a constant reading of the pump 
current, which is a measure of the degree 
of vacuum achieved. A mechanical pump 
reduces initial pressure to between 15 
to 20 microns, at which point the Vaclon 
begins to function. 
Varian Associates 
Georgetown, Ont. 


also 


Ltd., 


(122) 


of Canada 


New dielectric Booth 
material E-12 

Eccospheres are hollow glass micro- 
spheres which to the eye resemble very 
fine white sand. The particle size dis- 
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tribution ranges from about 30 to 300 
microns. The resultant material, there- 
fore, is a very lightweight, free-flowing 
powder. The material has unique di- 
electric properties. 

Bulk density is 10 Ib per cu ft; di- 
electric constant is 1.2; dissipation factor 
is 0.001; thermal conductivity is 0.015 
Btu/ sq ft/hr/degree F/ft; thermal stab- 
ility is 1500 F. 

The material can be used in radomes, 
heat barriers, foams, casting resins and 
lightweight ceramics. 

M. J. Howard & Co., Ottawa 

(123) 


Power Booth 
relay w-18 

Type HR multi-pole solenoid relays 
are engineered for industrial and elec- 
tronic control applications requiring long 
operating life, high-speed operation, high 
electrical reliability and versatility. Each 
pole is unitized for high reliability and 
greater convenience. Identical in design 
and in construction, unit poles are made 
of molded melamine with removable 
melamine side covers. 

HR relays are supplied with specially 
designed double break silver to silver con- 
tacts having definite wiping action. 

Ward Leonard of Canada Ltd., 
ronto. 


To- 
(124) 


Solder and flux Booth 
paint 543 

Solder-N-Flux is a combination of 
powdered solder in flux having a con- 
sistency of paint. This makes it suitable 
for certain brush-on applications. This 
product is available in various solder 
alloys and with either a chloride or 
resin type flux. 

Kester Solder 
Brantford, Ont. 


Ltd., 
(125) 


Co. of Canada 


Coaxial cable Booth 


repeater 

ye oe small 
coaxial cable 
handles 


core 
repeater 
240 wide band 
telephone chan- 
nels. Tubes are 
4 mm, frequency 
band is 60-152 kc 
and each channel 
has a band width 
of 300 to 3,400 
cps. The repeater is 

transistorized. 
Standard Tele- 
phones & Cables 
Mfg. Co. (Canada) 

Ltd., Montreal. 
(126) 


Electronic Booth 
kits 236 
Available now from a Canadian sup- 
plier are Knight Kits, a complete range 
of kits including test equipment and am- 
plifiers suitable for industrial and edu- 
cational applications. Latest addition is 
a line of stereo amplifiers and controls. 

Radio Trade Supply Ltd., Toronto. 
(127) 
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New products 





Amplitude modulation Booth 
monitor 450 

The type 1931-B amplitude-modulation 
monitor is used to measure and to in- 
dicate continuously the percentage mod- 
ulation of broadcast and other radio- 
telephone transmitters. 

Range: Modulation percentage, 0 to 
110%, indicated by meter on positive 
peaks, 0 to 100% on negative peaks. 
The flashing lamp is adjustable to op- 
erate from 0 to 100% on negative peaks. 

Carrier-frequency range: The monitor 
will operate at any carrier frequency 
from 0.5 to 60 megacycles. A single set 
of coils (either 0.5 to 8 megacycles or 
3 to 60 megacycles) is supplied with each 
instrument, unless both sets are speci- 
fically ordered. 

Carrier-frequency input impedance: 
About 75 ohms in the broadcast band, in- 
creasing slightly at higher carrier fre- 
quencies and varying somewhat with input 
tuning. 

Accuracy: The over-all 
measurement at 400 cycles is +2% of 
full scale at 0% and 100%, and +4% 
of full scale at any other modulation 
percentage. 


accuracy of 


Power supply: 105 to 125 (or 210 to 
250) volts, 50 to 60 cycles. Power input 
is approximately 50 watts. 

General Radio Co., Toronto. (128) 
Booth 

238 

A new high impact phenolic laminate 
has been introduced for rocket and 
missile applications. The new modified 
XXXP has been designated XXXP-793. 
It has an Izod impact strength more than 
four times that of NEMA grade XXXP. 
The high impact strength makes this 
material particularly suited to printed 
circuit applications and minimizes crack- 
ing and breaking under shock or im- 
pact loading. 

XXXP-793 values are 1.5 ft Ib/in. 
of notch with the grain and 1.2 ft Ib/in. 
of notch against the grain. This com- 
pares favorably with typical XXXP 
values of .35 with the grain and .30 
against the grain. 

Spaulding XXXP-793 is available in 
fabricated parts, sheets or copper-clad. 
Its cost is slightly higher than standard 
XXXP. 

Spaulding Fibre of Canada Ltd., To- 
ronto. (129) 


Phenolic 
laminate 


Environmental test Booth 
chamber 244 

This new self-contained, 10-cubic-ft en- 
vironmental test chamber has a temper- 
ature range from —100 F to +300 F. 
Humidity range is 20% to 98% with 
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programming. It has a full size elec- 
trical compartment, large viewing win- 
dow and convenient desk top working 
space by the instrument panel. 
Conrad, Inc., Holland Michigan. 
(130) 


Wire-wound gangable Booths 
potentiometer 142 and E-26 

The series 319 wire-wound potentio- 
meter solves phasing problems, in mul- 
tiple ganging applications. by an adjust- 
ment method which positions each wiper 
independently. Since no case rotation is 
necessary, pre-assembled wiring harnesses 
can be used. 

Standard resistances are 100, 200, 500, 
IK, 2K, 5K, 10K, 20K and 50K ohms. 
Values up to 200K are available on 
special order. 


Daystrom Ltd., Toronto. (131) 


Booth 
444 
Telmag toroidal ‘E’ type and, ‘C’ type 

core are all made from efficient grain 

oriented silicon iron materials. They are 
available in a wide range of standard 
sizes or may be produced to any desired 
proportions at short notice. 

Mechron Engineering Products 
Ottawa 


Magnetic 
cores 


Ltd., 
(132) 


Zener diode substitution Booth 
box selects diode 344 

To aid the design engineer in rapid 
selection of Zener diodes for experi- 
mental breadboard circuits, International 
Rectifier Corp. -has developed Zeniac— 
a diode substitution box offering a selec- 
tion of 11 basic 1 watt silicon Zener 


diodes covering the range from 3.6 to 30 


CANADIAN ELECTRONICS ENGINEERING 


volts. The decade-type substitution box 

is housed in a compact, portable unit 

which may be inserted into any bread- 

board circuit. A selector switch permits 

rapid determination of the diode re- 

quired. 

Atlas Radio Corp. Ltd., Toronto. 

(133) 


Regulated, adjustable Booth 
ac voltage E-8 
AC Solavolt is a regulated, harmonic- 
free ac voltage supply adjustable from 
0-130 volts. Response time is 1.5 cycles 
or less. It is essentially an harmonic- 
free Sola constant voltage transformer 
(static-magnetic regulator) with the addi- 
tion of an adjustable autotransformer. 
Sola Electric (Canada) Ltd., Toronto. 
(134) 


Electronic lacing Booth 
tapes 167 
Teflace is the newest development of a 
highly specialized tape manufacturing 
process. It is used in all electrical har- 
nesses where heat rejects conventional 
lacing tapes: It will not cut through the 
wire insulation or fragmentate at elevat- 
ed temperatures. It can be used in the 
temperature range of —100 F to 
+400 F. 
E. E. Whittaker, Arnprior, Ont. 
(135) 


Booth 
554 
This. is a flexible high-speed cross- 

winder for winding induction-type coils 

used in radio and TV receivers. It feat- 
ures electronic drive, automatic program- 
ming attachment for manually taking out 
taps, automatic pie wind attachment, and 
other features to réduce handling time. 


Induction coil 
winder 


Winding Co., Providence, 
(136) 


Universal 
R.I. 


Wire dispenser Booth 


kits 533 
Four new work-bench hook-up wire 
dispenser kits of Teflon insulated type E, 
MIL-W-16878-B hook-up wires are being 
introduced by Belden Manufacturing Co. 
Each kit contains 10 different colored 
25-ft spools of either 20, 22, 24 or 26 
AWG wire, plus a convenient, space 
saving metal dispenser rack, which is 
included free with every kit. In addi- 
tion Belden has 10 other work-bench 
hook-up wire dispenser kits containing 
the more popular vinyl, vinyl-nylon, and 
textile insulated hook-up wires. 
Belden Mfg. Co., Chicago. 

(Continued on page 74) 
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650 to 50,000 mc 


All Polarad microwave signal generators range, high stability, low harmonic con- 
and sources feature single-dial tuning tent, and non-contacting short-type kly- EXTENDED RANGE 
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MICROWAVE 
SIGNAL 
GENERATOR 


! 

| 

I 
Model MSG-34 | 
4,200 to 11,000 mc all 
in one unit | 
| 

| 

| 


rs 


control, direct reading frequency dial ac- _ stron cavity chokes for noiseless tuning 
curate to 1%, continuous tuning in each —_and accurate calibration. te MICROWAVE RECEIVER 
MICROWAVE MICROWAVE t oh 
> SIGNAL SIGNAL 7 paw 09 :46,708 me 
ye 90 2@228) GENERATORS GENERATOR 3: Four instruments in one: 
tole Mode! MSG-1 ~ oete Model PMX ; SP ; 
ed 950 to 2,400 mc : ~ ry p.t450 to 11,000 me © AM-FM receiver 
>| Model MSG-2 Teed | Mr: oh — he © Field intensity receiver 
2,150 to 4,600 mc : le ‘ @ Power Supplies) * Pulse, pulse-time or pulse- 
: — Tenia Catt Oe . position demodulator 
H it G-711: ry, Sensitive power meter 
Model PMX Tg 980 to.11,000 me jssere_ 35008 po 
ee Basic Unit Model R-B 
MICROWAVE ; : , 
SIGNAL 8 Interchangeable Plug-in Tuning Units * 
GENERATOR Model RR-T ........ 400- 1,000mc Model RX-T 7,300-11,260 me 
NT Lae to 22.000 we Model RL-T 950- 2,040 mc Model RKS-T 
‘ Basic Unit Model GB-3 Model RS-T Model RKU-T 14,700-22,000 mc 
2 . Eevsataner, Keyer, Mode! RM-T 4,200- 7,740 mc Model RQ-T 20,260-46,700 mc 
ower Supplies) *U. S. Patent 2,774,243 
a {| Tuning Unit G-1015 
ry 000, 19 15,500 me 
Model PMK "75.600 to 21,000 mc CALIBRATED FIELD INTENSITY METER 
a. 


Model MSG-34 


Model SG-1218 Signal Generator and Model SS-1218 Source are 
available to cover the frequency range 12,400 to 17,500 mc © e Te) 








[ MICROWAVE SIGNAL SOURCES 
| Tuning Unit Frequency Range Power Output Range 


650 to 1,300 mc 100 to 700 mw Power Supply : 
1,050 to 2,250 mc 80 to 400 mw Monitor Unit 
140 to 4, mc 40 to 250 mw q 
4,450 to 8,000 mc 15 to 50 mw Model FIM  1,000-10,000 me 
7,850 to 10,750 mc 14 to 40 mw A highly sensitive instrument for field 
7,850 to 11,500 mc 14 to 40 mw intensity and r-f interference measure- 
ments, antenna pattern analysis. Used 
Klystron Power Supply, Model KX-B, available to provide stable, high-voltage Model SSS as null detector and r-f voltmeter. Highly 
power with low ripple content for microwave signal sources ' accurate frequency and power calibra- 
tion. 























EHF Generator EHF MICROWAVE GENERATORS AND SOURCES _| Four Interchangeable Tuning Units* 


9 plug-in units cover 18,000 to 50,000 mc 


SIGNAL GENERATORS SIGNAL SOURCES 
Basic Unit FREQUENCY RANGE Basic Unit 
Model HU-2 Model HU-1 


Plug-in Tuning Plug-in Tuning | 
Unit Model No Unit Model No * 
G1822-1 18,000 — 22,000 me $1822-1 U. S. Patent 2,774,243 
G2225-1 22,000 — 25,000 mc $2225-1 
G2427-1 24,700 — 27,500 mc $2427-1 Test Antennas (not calibrated): 1,000 to 39,700 mc. 
G2730-1 27,270 — 30,000 mc $2730-1 Antenna Pattern Recording System: 
eae sy th] _ oaens mc ty Automatic Antenna Drive — Model AD-1 ios 
3 30- ’ =a mc ; Synchronized Antenna Pattern Recorder — Mode! PR-1 
Model ESG 3540-1 35,100 — 39,700 mc $3540-1 . ' 
37,100 — 42,600 mc $3742-1 
41,700 — 50,000 mc $4150-1 








FIM-S 2,140 to 4,340 mc Calibrated Antennas 
FIM-M 4,190 to 7,740 mc | ee” 

| | 
FIM-X 7,360 to 10,000 me | ’ 





| FIM-L 1,000 to 2,240 mc 
| 
; 


























MICROWAVE ACCESSORIES 


BN te “ows MICROWAVE SWEEP 
5) setaroe nase con 
Ps “ 1,000 to 15,000 me pense mane 
8 . 2, 
@.% bs oo Unit: Model E-B or = signal GENERATOR 
2S 7 Interchangeable si Precision . 
Tuning Units: scilloscope — 

- Model B ee MICROWAVE SUB-MINIATURE ALL CERAMIC 

Tuning Unit Frequency Range Power Output 950 to 10,750 me ATTENUATOR S-BAND CAVITIES KLYSTRON TUBE 


Model E-L1 1,000 to 2,000 mc 70 to 900 mw 4 Interchangeable Sih | Model SIJ Plate and Grid Medel ZV1009 
Mode! E-L2 : y 4 70 to 900 mw Tuning Units eee Covering Pulsed Models 
Rees! ei 70 to 730mw| — Frequency Range: 4,000 to 12,400 me ied Contin VELOCITRON 
- BL-1— 950to 2,400mc Continuously vari 
ae a 9,600 4 4 . a BS.1—2,150to 4°600me able. stub-tuned 2,750 to 3,000 mc 1,600 to 6,500 mc 
Model E-X2 10 to 35 mw amy tag oe de RP CAI/RIPRIPRIZNIZAIZRIZNIZNIZRIZ k 
ay : SANE NVA NN OO 

Sweep Rate: Model E-B 50-60 cps. Provides 5 independ- CREAR ASA RRs A AAO Redd 94 

Mode! E-B1 1,000 sec./sweep— ently adjustable pulse 
30 sweeps/sec. channels. 
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FOR MICROWAVE SPECTRUM ANALYSIS FOR GENERAL LABORATORY USE 


DIRECT-READING SPECTRUM ANALYZER 


Model TSA 10 to 44,000 mc 


FEATURES: Model DU 

. ene UNI-DIAL Spectrum Display and 
contro’ Pp Unit 

¢ High accuracy, resolution and estos 
sensitivity ae 

e Stable, accurate frequency ree dante 
marker STU-1 10 — 1,000 me 
To test missile, radars, STU-2A 910 — 4,560 mc 
microwave components, STU-3A 4,370 — 22,000 mc 
telemetering, multi-pulse STU-4 21,000 — 33,000 mc 
transmissions. STU-5 33,000 — 44,000 mc 























COMBINATION SYNCHROSCOPE SPECTRUM ANALYZER 


Model TSA-S_ 10 to 44,000 mc 


Time Display : Frequency Display: 
Pulsed signal as Same signal as seen 
seen in — in spectrum analyzer 
scope operatio “Me operation. 


Selector switch determines function instantly. 
Tuning Units: Same as Model TSA above. 


VERY WIDE DISPERSION SPECTRUM ANALYZER 


Model TSA-W_ 10 to 44,000 mc 


Wide dispersion per- 
mits simultaneous 


Narrow and Wide Pulse Analysis 
observation of two 


70 mc frequency 

dispersion displays 

pulses as narrow as 

0.1 ywsec. For wide 

pulse analysis, dis- or more signals sep- 

persion may be ad- arated by ——a 
Be 70 me. af justed to as narrow large frequency dif- 

as 100 kc. ference. 


Resolution: 7 kc narrow bandwidth, 50 kc wide bandwidth. 
Tuning Unit Frequency Ranges: Same as Model TSA above. 


ed 
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eo et 
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MULT! BAND, SINGLE UNIT 
SPECTRUM ANALYZER 


Model SA-84 


Complete frequency coverage, 10 to 
40,880 mc, all in one self-contained 
unit. No additional tuning units required. 


~ MULTLPULSE 
SPECTRUM SELECTOR 


Model SD-1 
Permits spectrum analysis of individual 
microwave pulses in a pulse group. Any 
pulse ina complex coded signal may be 
isolated and intensified for examination. 


43-20 34th STREET, LONG ISLAND CITY, N. Y. EX 2-4500 


Send for catalog with general microwave test procedures « 


PULSE JITTER TESTER 


Mode! PJ-1 
Measures: 
— Relative jitter 
— Pulse width jitter 
— Repetition raté jitter 
Displays: 
— Jitter magnitude 











— Jitter waveform 


TRANSISTOR MICROWAVE 
POWER METER 


Model P-3 10-39,000 mc 


Measures absolute r-f power level 
instantly without tuning. Line or 
internal-battery operated. 
Rugged, weighs only 6 pounds. 


RAPID SCAN RATIO-SCOPE 


Model VS-2 


Used with sweep generator 
(ESG, opposite side). Displays 
ratio of two input signals, visual 
plot VSWR or response-frequency 
on 7” CRT. 


KLYSTRON TUBE TESTER * ¢ kd * @ 


rene > » * 
Model K-200 ° 
Tests all microwave tubes 
as easily as ordinary 
vacuum tubes 


5-PULSE, CODED 
MULTI-PULSE GENERATOR 


Model MP-1A ‘ 
3, 
Generates 5 separate pulses y 


each with independently 
variable width and delay for 
missiles, beacons, and 
other systems. 
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THE MULLARD 6146 R.F. TETRODE is one of 
a line of Rogers quality tubes which has proven 
it’s reliability in two-way radio amplifiers. 
llaving exceptional tube to tube consistency, 
the 6146 is also recommended for use as a 
modulator, oscillator or audio amplifier. The 
tube may be used at reduced ratings up to 175 
Me s and, as an R.F. class “C” amplifier, will 
provide up to 25 watts at this frequency. At 
60 Mes the tube output is 52 watts. 

Rogers wide range of quality communications tubes are 
finding more and more applications in all types of pro 
fessional equipment. For greater reliability and lower 


maintenance costs, spec uly Rogers tube s. 





ROGERS 


electronic tubes & components 


ELECTRONICS INDUSTRIES LTo. 


A B25) 71 Re OF. 2844.23.75 
116 VANDERHOOF AVENUE, TORONTO, ONTARIO / BRANCHES: MONTREAL, WINNIPEG, VANCOUVER 


% Rogers Electronic Tubes are sold through Canada's Independent Electronic Parts Distributors 





Nucleonic news 





industry mourns the passing of 
Dr. Ernest O. Lawrence 


Chairman John A. McCone, on be- 
half of the members of the Atomic 
Energy Commission, issued the fol- 
lowing statement on the death of 
Ernest O. Lawrence, noted scientist 
and Director of the University of 
California Radiation Laboratory at 
Berkeley, California. 

“It is with deep sorrow and an 
awareness of the incalculable loss to 
the Commission, to science and to 
this Nation that the Commission has 
received the sad news of the death of 
Dr. Ernest O. Lawrence. He made a 
unique contribution to the world of 
science and to his nation as a pioneer 
in the field of nuclear physics, as a 
teacher and as an organizer. 

“As a research scientist he is best 
remembered for his invention, in 
1929, of the cyclotron, and its sub- 
sequent development into a most 
effective tool for nuclear research. His 
contribution to the nations atomic 
energy program has been highlighted 
by his superb leadership of the Uni- 
versity of California Radiation La- 
boratory at Berkeley and Livermore, 
California, Atomic Energy Commis- 
sion facilities devoted to fundamental 
nuclear research and the development 
of nuclear weapons for defense and 
an ever-increasing number of uses of 
the atom for peace. 

“Dr. Lawrence’s final illness began 
while he was representing his nation 
at the recently concluded Geneva 
talks on the detection of nuclear tests, 
to the success of which he made sig- 
nificant contributions. This was typi- 


Four of Canada’s five official representatives to the 


conference in Geneva last 


month are 
Barrett, Eldorado Mining & Refining Ltd.; Dr. A. R. Gordon, University of 


cal of the many responsibilities which 
he unselfishly accepted as adviser to 
and representative of his government. 

“Dr. Lawrence was the recipient of 
the Nobel Prize, the Enrico Fermi 
Award for 1957 and many other 
honors bestowed upon him in recog- 
nition of his outstanding role in the 
development of the atom for peace 
and defense.” 


UK-US declassify 
thermonuclear work 


Lewis L. Strauss, chairman of the 
United States delegation, and Sir John 
Cockcroft, chairman of the United 
Kingdom delegation, to the Second 
International Conference on_ the 
Peaceful Uses of Atomic Energy in 
Geneva, Switzerland, announced in 
Geneva that the United States and 
the United Kingdom have declassified 
the programs of both countries for 
research on the control of thermonu- 
clear reactions. 

There has been complete exchange 
of information in this field between 
the United States and the United 
Kingdom since 1956, and the two 


countries have been operating under 


a joint classification guide. The de- 
classification action will make possible 
a freer flow of information between 
scientists in the U.S. and the U. K.., 
and the scientists of other nations. 
When the necessary administrative 
arrangements can be completed, this 
declassification action will also make 


2nd U. N. 
They are (l-r): R. E. 


shown above. 


Toronto; Dr. W. B. Lewis, A.E.C.L.; Dr. H. G. Thode, McMaster University. 
Fifth member was M. H. Wershof, Canada’s permanent representative to U. N. 
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atomic 


it possible for scientists from other 
countries to pursue studies at some 
of the research centres at which work 
on controlled thermonuclear energy 
is being performed. 

The practical goal of the research 
program is the generation of useful 
amounts of electrical energy through 
the fusion of nuclei of the lighter 
elements. Several different research 
approaches have been followed, and 
a variety of experimental devices have 
been constructed. Considerable prog- 
ress has been made, but the attain- 
ment of useful power from controlled 
fusion reactions still may require 
many years of sustained effort. 

The U.K. program was inaugurat- 
ed in 1947 at Imperial College, Lon- 
don, and in 1948 at the Clarendon 
Laboratory, Oxford. The Oxford work 
was later transferred to the Atomic 
Energy Research Establishment, Har- 
well, and the London work to the 
laboratories of the Associated Elec- 
trical Industries at Aldermaston. More 
recently work has started at the 
Atomic Weapons Research Establish- 
ment, Aldermaston. 

The U.S. research program was in- 
augurated in 1951 and has been car- 
ried on at an accelerated pace since 
1953. Major aspects of the research 
in the U.S. have been conducted at 
the Los Alamos Scientific Laboratory, 
Oak Ridge National Laboratory, 
Princeton University, and the Univer- 
sity of California Radiation Labora- 
tory at Livermore. 


Use of isotopes will 
increase rapidly 


One aspect of nucleonics that 
has not been fully exploited is the use 
of radioisotopes in medicine, indus- 
try, agriculture, chemistry, etc. It is 
a field with a great potential, and it 
could change the outlook of elec- 
tronics in Canada through the sale of 
instruments, control equipment and 
services. 

The importance of this technology 
was disclosed at the Second United 
Nations International Conference on 
the Peaceful Uses of Atomic Energy, 
Geneva. Dr. Willard F. Libby, Com- 
missioner, United States Atomic En- 
ergy Commission, had this to say: 

“The economic importance of 
radioisotopes is amply illustrated by 
the experience of American industry. 
We have estimated the tangible con- 
tributions of radioisotopes to the 
U.S. national economy from indus- 
trial uses as follows: in 1953, $100 
million; in 1956, $400 million; and 
in 1957, $500 million. A study is 
under way by the National Industrial 
Conference Board of current indus- 
trial savings due to isotopes, and it 
appears reasonable to anticipate that 
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the figures will soon total one billion 
dollars annually. These do not take in- 
to account the intangible but rich 
benefits in medicine and agriculture. 
Also, since 1953, the number of in- 
dustrial plants in the U.S. utilizing 
radioisotopes increased about 3 times. 
The total curies of radioactivity we 
distributed in the same period mul- 
tiplied 18 times. 

“The prime and limiting factor, 
however, is imagination and interest 
in the development of these new uses. 
I think that there have been few oc- 
casions in the world’s history when 
such a wealth of opportunity for 
technological development existed as 
does exist in the applications of iso- 
topes and radiation to industry, agri- 
culture and medicine. Indeed, anyone 
with familiarity with technical matters 
and with isotopes can think of at least 
one new use every five minutes.” 


Belgian atomic centre 
gets mercury computer 


Ferranti Limited, Manchester, has 
sold its fifteenth high-speed electronic 
digital computer known as Mercury. 
The latest order from the Belgian 
Atomic Energy Authority represents 
the seventh European atomic centre to 
standardize on this computer, The 
other centres are Geneva, Paris, Oslo, 
Stockholm and the U.K. centres at 
Harwell and Risley, 


Engineers at Atomic Energy of Can- 
ada Ltd. have developed this 900 
channel magnetic core analyser and 
read-out equipment. It is to be used 
to study the scattering of neutrons by 
various moderators at different tem- 
peratures. The NRU reactor is used 
as the neutron source, with a phased 
chopper system to select the incident 
neutron energy into a sample of the 
moderator. The time of flight of the 
scattered neutrons is determined by 
the analyser. 
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by IONIZING RADIATION — trom the Van de Graaff® 


Products now being commercially processed by the scanned electron beam 
of HicGH VoLTaGE Van de Graaff and microwave linear accelerators are 
being ELECTRONIZED . in one instance, sterilized in their final sealed 
packages without heat. This new proved process offers advantages over con- 
ventional methods, such as lower cost and improved material strength. 


*Y ? 7 
ELECTRONIZED can mean new and better products 
» New improved properties in many materials — greater strength — 
better scuff and temperature resistance. 
» New plastics with unique characteristics by polymerization, sur- 
face grafting. Cold vulcanization of rubber. 
» New methods of initiating chemical reactions — Catalysis, elec- 
tron-beam cracking of oil, isomerization, and oxidation. 
Nearly 200 HIGH VOLTAGE ENGINEERING accelerators are in the field and 
a radiation facility is available for your use at our plant. Bring your product 
or problem to our technical sales department. 


HIGH VOLTAGE ENGINEERING 


fonen- a -2On- os: MMmEen, . 
BURLINGTON MASSACHUSETTS 


For further information mark No. 45 on our Readers’ Service Card 
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COMPLETE ELECTRONIC 
Stable AC Power... 
by BEHLMAN 


Leading aircraft and missile builders use 
INVERTRON for accurate tests of subsonic to 
supersonic frequencies, at power outputs from 
milliwatts to kilowatts. It’s silent and 
dependable! 


3-Phase—250 VA to 3000 VA 

Two-Phase—80 VA to 1000 VA 

Single-Phase—160 VA to 2000 VA 

Output Frequencies—50 CPS to 3000 CPS 

Fixed or Variable Output, according to 
model 

Frequency Accuracy—0.5% to 0.001% 

Special Specifications to order 


WRITE for Literature on Custom 
Instrumentation at Production Line Prices 


BEHLMAN 


ENGINEERING COMPANY 


2911 WINONA AVENUE 


eeee 


BURBANK, CALIFORNIA Victoria 9-4475 
Represented in Canada by: 
MECHANICAL PRODUCTS 
Markham Road 
Agincourt, Ontario 
For further information mark No. 23 
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New products 
at the show 


Small size precision Booth 
potentiometer 261 

This new Helipot precision potentio- 
meter has 15 helical turns and provides 
50% more resolution of a 10 turn unit. 
However, it fits into the same diameter 
case as the 10-turn model A. 

Following are some of the specifica- 
tions: resistance range available, 75 ohms 
to 600 k; diameter 1-13/16”; length from 
mounting surface 2546”; mechanical rota- 
tion 5436 deg., plus 4 deg., minus 0 
deg; electrical rotation 5,400 deg, plus 
2”, minus 0 deg; standard resistance 
tolerance 3%; standard linearity toler- 
ance + 0.3%; power rating at 40 C; 
7.5 watts; maximum applied voltage 
1000 v dc; taps, up to 42. 

R-O-R Associates Ltd., Toronto. (138) 


Worm and wheel Booth 
assemblies 235 

These precision work and wheel speed 
reducer units are available in a wide 
range of ratios. There are three series: 
miniature series having a shaft size of 
¥g in.; medium-duty series having shaft 
size of 3/16 in.; heavy-duty series having 
a shaft size of % in. 

PIC Design Corp., East 
i Eg Dee 


Rockaway, 
(139) 


Rotary Booth 
transducers 466 
A new series of rotary transducers, 
called Dynamag Rotopulsers, has been 
developed by the Dynapar Corp. 
Accurate counting and measuring ap- 
plications for industrial use include: 
RPM, length, linear or angular position, 
belt speed, motor slip, and many other 
physical quantities which can be con- 
verted into corresponding voltage pulses. 
Nominal speed range, 2 rpm to 30,000 
rpm, and over 60,000 rpm for momentary 
use (capacity over five million counts 
per minute), with | to 1,000 counts per 
revolution — direct — no gears. These 
units also feature extremely low torque, 
down to one inch/ounce and below. 
Electrodesign, Montreal. (140) 


Two new Booth 
blowers 239 
Of interest to Canadian designers will 
be these two new blowers. One is vane- 
axial and one is a duplex centrifugal type, 
both suitable for operation in ambient 
temperatures exceeding 125C, and meet- 
ing requirements of MIL specifications. 
They are designed for operation on 115- 

volt, 400 cps, single-phase supplies. 

The Hoover Co. Ltd., Hamilton. 
(141) 


Pierce nut Booth 
unit 259B 

The combination of Strippit Pierce 
Nut Units and Fabristeel Pierce Nuts 
makes possible faster, lower-cost assem- 


blies with less operations for moderate 
to short production runs. The pierce 
nuts are spring-loaded into the magazine 
provided on the Strippit punch head. 
Clinching die button is located at the 
bottom of these units. 

The Strippit Pierce Nut Unit employs 
new tooling techniques assuring exact 
sizing even though the pierce nut is 
generally made to commercial tolerances, 
a jam-free mechanism and positive feed- 
ing. Their use permits a high degree of 
flexibility for pierce nut insertion since 
they may be quickly relocated as require- 
ments demand. 

Strippit Tool & Machine Ltd., Bramp- 
ton, Ont. (142) 


High-temperature Booth 
switch 351 

A small precision switch that has a 
minimum life of 25,000 operations at 
600 F has been introduced by Micro 
Switch. Designated V3-1301, the new 
switch has a case, cover and plunger 
molded from_ glass-bonded _ synthetic 
mica. The contact arrangement is single 
pole, double throw and it may be wire 
either normally open or normally closed. 

Characteristics of the V3-1301 include 
operating force, 6 to 14 oz.; release 
force, 4 oz. min.; pretravel, .047 in. 
max.; differential travel, .006 to .016 in.; 
overtravel, .031 in. min.; weight .017 Ib. 
max. 


Electrical rating of the switch is 10 
amperes at 125 or 250 vac; “% ampere 
at 125 vdce, “% ampere at 250 vdc. At 
30 vde the inductive rating is 10 am- 
peres, or 6 amperes for a motor. 

Honeywell Controls Ltd., Toronto. 

(143) 


Strip chart Booth 
recorder 451 

Featuring a new design in pen motors 
that gives improved performance at lower 
cost, the Mandrel Industries ER-20 re- 
corder is ideal for any recording ap- 
plication requiring rugged, reliable de- 
sign and ease of operation. Recording 
data from d-c to 100 cps, the ER-20 
is normally supplied with general purpose 
amplifiers having high impedance bal- 
anced inputs yielding 2 mv./mm. sen- 


' sitivity. Other special-purpose amplifiers 


are available. Continuously variable at- 
tenuators provide precise control of sen- 
sitivity to allow most efficient utilization 
of the 40 mm, total pen deflection. 2% 
accuracy is maintained on all ranges. 
Radionics Ltd., Montreal. (144) 
(Continued on page 78) 
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IN GENERAL ELECTRIC 
NEW PANEL INSTRUMENTS 


DISTINCTIVE APPEARANCE 


Clean-line design sparkles with functional new beauty 
— adds a distinctive touch to your finest switchboards 
and panels. Big border-to-border scale is framed in 
aluminum for better color blending. Design innova- 
tion creates the illusion of bigness, yet they fit into 
the same useable space as old style instruments. 


EXCELLENT READABILITY 


BIG LOOK styling provides up to 28% increase in 
scale length over types replaced. Easy-to-read nu- 
merals cannot be obscured by the slim, tapered 
pointer. Clear raised window allows natural light to 
flood scale area, keeping shadows out. 


RELIABLE OPERATION 


Self-shielding: Exclusive moving-magnet mechanism 
and the core-magnet mechanism can generally be 
mounted on magnetic or non-magnetic panels without 
special calibration. 


ompletely Sealed: All cases are sealed with neoprene 
gaskets to protect internal parts from dust, dirt, and 

ater for extra-long, trouble-free operation. D-c 
movements and a-c iron-vane movement are accurate 
to within + 2% of full scale value. 


For further information contact the C-G-E office 
nearest you or Instrument Sales, Canadian General 
Electric Company Limited, 1130 Charest Blvd. W., 
Quebec 8, P.Q. Ask for bulletin GEA-6687A. 


GENERAL ELECTRIC 
INSTRUMENTS 


INDUSTRIAL PRODUCTS DEPARTMENT 


CANADIAN GENERAL ELECTRIC 


COMPANY LIMITED 
448W-258 
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ACTUAL SIZE 


Although they look bigger, these a-c and 


d-c units are actually 2'2- and 3'2-inch 


sizes. Mounting is interchangeable with 


JAN, MIL, and ASA (round) specifications. 














4 GOOD REASONS TO SEE 
COLLINS AT THE IRE SHOW 


BOOTH NO. 551-553, EXHIBITION PARK, TORONTO, OCTOBER 8, 9 AND 10 


1 2 3 4 
AIRBORNE GROUND AMATEUR BROADCAST 
EQUIPMENT COMMUNICATION | SSB EQUIPMENT EQUIPMENT 


FD-105 Flight Director System EQUIPMENT KWNM.-1 Transceiver 212F-1 Speech Input Console 
ARN-46 TACAN 32S-1 Transmitter 212Z 4-Channel Remote 


ARC-552 UHF Transceiver Microwave inchiding 75S-1 Receiver Amplifier 


Multiplex 
— TT200 Turntable 
51X-3 VHF Communication Kineplex High Speed Data ra 


System 











Receiver 


17L-8 VHF Communication 
Transmitter 


























* la » 
lies CREATIVE LEADER IN ELECTRONICS COLLINS 
A 


COLLINS RADIO COMPANY OF CANADA, LTD., 11 Bermondsey Road, Toronto 16, Ontario 


For further information mark No. 37 on our Readers’ Service Card 
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For your library 





Lecture notes give good coverage 
of analog-digital conversion 


Edited by Alfred K. Susskind, Pub- 
lished jointly by John Wiley & Sons, 
Inc., N. Y. and The Technology Press 
of Massachusetts Institute of Technol- 
ogy; 372 pp; $10.00 

Reviewed by H. Ratz, Fischer and 
Porter Canada Ltd., Toronto. 

This book is the publication of 
notes for an M.I.T. Special Summer 
Program course on Analog-Digital 
Conversion Techniques. As such, it 
assumes little previous knowledge of 
the field and the presentation requires 
a minimum of sophistication. 

Equipment for the conversion of 
information from analog to digital 
form is required in data reduction 
systems, programmed control systems, 
and digital computer control systems. 
This book is aimed at engineers prac- 
tising in these fields. 

The theory of the sampling and 
the quantizing of information is pre- 
sented to give an intuitive understand- 
ing of these fundamental concepts 
and their implications on systems. An 
introduction to the circuitry and codes 
suitable for conversion devices pro- 
vides background for those with no 
previous experience in digital systems. 
There follows a survey with engineer- 
ing evaluations of a wide variety of 
techniques for converting electrical 
(voltage) and mechanical (angular po- 
sition) analog quantities to their digi- 
tal representation. The last quarter 
of the text is a case study, and de- 
scribes the system design and encoding 
devices of a real instrumentation proj- 
ect at M.L.T. 

This book will provide systems and 
design engineers with a good work- 
ing knowledge of the theory, design 
and application of analog-digital con- 
version devices, Each chapter lists 
references for locating more detail, 
and about half the pages carry illus- 
trative diagrams. There is no index. 


Insulated Conductors for Power- 
Operated Radio Devices 

Canadian Standards Association 
specification C22.2 No. 16-1958, Fifth 
Edition; $1.50 

This fifth edition supersedes all 
previous editions of CSA _ specifica- 
tion C22.2 No. 16, published in 1935, 
40, 47 and 54, It comprises five pub- 
lished and a number of unpublished 
revisions to the fourth edition. 

This specification applies to insul- 
ated conductors intended for use in 
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power-operated radio and similar elec- 
tronic devices, but does not apply to 
supply cords. It has been issued to 
supplement clauses dealing with con- 
ductors in CSA specifications C22.2 
No. 1, Power-Operated Radio Devices. 

Construction, marking and test of 
conductors are covered. Physical re- 
quirements for heat-resisting grades of 
synthetic rubber compounds are given 
in Appendix A. A new Appendix B 
covers requirements for type TV lead 
wires. 


Finite Queuing 
Tables 

L. G. Peck and R. N. Hazelwood; 
John Wiley & Sons, New York; 
210 pp; $8.50 

This is the second volume in Publi- 
cations in Operations Research. Stress- 
ing finite populations, this extensive 
set of tables is meant to facilitate the 
application of queuing theory to 
various operations, They afford greater 
accuracy in meeting such practical 
problems as communication channel 
requirements for finite populations, 
machine loading determination, and 
estimating equipment and manpower 
requirements. 


General Cement catalogue for 1959 
has 80 pages of electronic items 


Tape Editing and 
Splicing 

N. M. Haynes; Robins Industries 
Corp., Flushing 54, New York; 24 pp; 
25 cents 

This is_a very useful little booklet 
on the subject of tape editing and 
splicing. It gives some background his- 
tory on the subject along with clearly 
written descriptions of the various 
types of splice, when to use each type 
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and the problems that may be en- 
countered. 

The text is well written, the illus- 
trations clear and appropriate, and 
the subject matter has been chosen 
for maximum benefit to anyone inter- 
ested in the subject. 

The sub-title really describes the 
booklet very well. It states: “How to 
get more use and more enjoyment 
from your tape recorder.” 


Electronics 

A. W. Keen; Ward Lock & Co. 
Ltd., 143 Piccadilly, London W.1, 
England; 256 pp; 25/-Net. 

The author, an electronics engineer 
with some 20 years experience, felt 
there was a need for a text book on 
this subject written in terms that could 
be readily understood by non-technical 
students. Accordingly, he has set his 
style so that the reader needs only 
elementary electricity and magnetism 
theory to fully understand this text. 

The introductory paragraphs pro- 
vide a brief but interesting history on 
the subject of electronics. From there 
they progress to a discussion on the 
formation of the atom, early work on 
isolating the atom and experiments 
used to measure the charge and mass 
of electron. 

The remaining chapters of the book 
are devoted to descriptions of com- 
ponents, audio, radio communication 
and broadcasting, radio navigational 
aids and radar, television, computers, 
industrial controls and instruments. 

This would be a good text for upper 
high school or first year university 
use. It is up-to-date with information 
on most of the newest components and 
techniques. This includes transistors, 
travelling wave tubes and particle 
accelerators used in nuclear research. 


Catalogues and brochures from 
the manufacturers 


General Cement catalogue for 1959 
contains 80 pages of materials and 
equipment for electronics — chemi- 
cals, hardware, service tools and other 
items. Catalogue No. 158. Charles W. 
Pointon Ltd., Toronto. (81) 

Modular magnetic tape recorder/ 
reproducer for instrumentation. 14- 
page brochure and 4-page specification 
sheet tell the story of the model FR- 
100A recorder. Ampex American 
Corp., Toronto. (82) 

Contact selection and use is de- 
scribed in the 54-page manual on 
composition contacts made from pow- 
der. Canadian Stackpole Ltd., Toron- 
to. (83) 

Introducing General Electric’s new 
time-switch family. 12-page publica- 
tion GEA 6681, Canadian General 
Electric Co, Ltd., Toronto. (84) 
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New products 
at the show 


Radio frequency Booth 

. . voltmeter 538 

SELECTIVE ree) bate) a DEVICES This new model “REV” voltmeter is 

a high-accuracy, direct-reading, refer- 

ence standard voltmeter, designed speci- 

_ | fically for high-frequency operation. This 

instrument is extremely useful for the 

a accurate checking of oscillators, signal 

generators and similar apparatus. It also 

Di i T e } | makes a very satisfactory standard for 
ia ermind | the calibration of electronic voltmeters. 

| The major limitation of the usual 

Cc uts the Cost of thermocouple voltmeter occurs in the lim- 
= . ited frequency response of the resistors 
Radiotelephone used nit ced por and in the dis- 
= tributed capacity of the switching cir- 

Service | cuits. The model RFV is free from these 

usual errors. The resistances used are of 

an extremely stable type of metallized 








COT-2 Terminal 
using modular 
construction, with 
units mounted 
back-to-back. 
Terminal occupies , 
only 1742” of standard q * film deposited on ceramic. Circuit cap- 
19” rack space. | : = : - <8 acitances have been reduced to extremely 
Switchboard line . | low values by means of a very special 
fermination 7 “Wi ew A 
: type of mechanical switching assembly, 
unit at top. “ : . . 
q . which completely isolates from the cir- 
cuit all resistances and wiring except 
that connected with the range in actual 
' use. The’ accuracy of the individual 
: : : ; : ranges is adjusted by corrections in the 
Features de side of an isolated heater thermo- 
: . . : — : couple. This is much preferable to the 
Full Manual Dial Terminal ...includes hybrid and balance unit, line coil and P oF ~ 
. : - . . . usual method of adjusting the multiplier 
relay unit, dual tone signaling oscillator, translator unit, power supply, re- : : he 
3 gy : . : 2 resistances by spiral grinding: 
ceiving relay unit, jack field and indicator assembly, and chassis assembly with ae - - , 
oniiedh anik tian asuadk : Sensitive Research Instrument Corp., 
rs s . | : —) 
a : : ; ; : New Rochelle, N.Y. (145) 
Complete Compatibility ...can be installed with no switchboard modification, 
wo wire to four wire conversion, meets ¢ ; ste and ile : 
two wire to four ire conversion, meet ill Bell system standards for mobile Airborne weather Booth 
telephone service. Standard tollboard operator techniques are used in mobile radar w-2 
telephone service. The Bendix RDR-1 Airborne Weather 
Low Cost and High Reliability... priced at one-fourth the cost of comparable Radar is a lightweight, compact, weather 
terminal equipment, the COT-2 has full telephone reliability. radar system designed to provide com- 
mercial transport and executive aircraft 


Flexibility... as the system grows, additional operator positions can be multi- 
pilots with a practical and dependable 


pled without limit, optional equipment includes VOGAD amplifier, trans- , ‘ 
mitting line unit, dial repeater, receiver diversity, and auxiliary alarms. means of evaluating enroute weather. 
Secode’s new Model COT-2 Manual Dial Terminal performs the basic func- Though primarily Conigned for weather 
tions for the operation of a base radiotelephone facility over a two wire line eet rise the wage shag eon terrain 
from a mobile operator's switchboard. Secode dial signaling, fully compatible on facilities, ; radat = ares 6 & 
with Standard telephone practice, is used to contact mobile or fixed mobile. presence of high ground, and—in X-band 
systems — facilities for beacon operation. 
With Secode’s new MTS terminal, the benefits and qualities of land- Both X-band and C-band radars are 
line Operation can be economically extended to rugged and remote available, depending on operator's re- 
areas. Your nearest Secode engineering representative will be pleased | quirements, X-band radar gives sharper 
definition of storm cells due to the sharp- 
er beam, while C-band gives greater 
penetration in areas of high rainfall. 


to give you complete information: 

TELE-RabDio SysTEMs, LtTD., 3534 Dundas Street West, Toronto 9, 

Ontario, Phone Roger 2-8284; CANADIAN ELECTRONICS .LTD., 109 

Street at 107 Avenue, Edmonton, Alberta, Phone 4-6451; and WEs- A switch on the indicator permits dis- 

TRONIC ENGINEERING SALES Ltp., 1451 Hornby Street, Vancouver, play of 0-20, 0-50, or 0-150 nautical 

B.C., Phone Mutual 1-0107, or write directly to Dept. 7719 miles. Total weight of the basic system 
with single indicator, less wiring, is 118.5 
Ib. 


* The New N f 
Ss E Cc oO D E Cc oO R P oO R AT I @] N ELECTRICAL COMMUNICATIONS, INC. Computing Devices of Canada Ltd., 


555 MINNESOTA STREET, SAN FRANCISCO, CALIFORNIA * PHONE MARKET 1-2643 Ottawa. (146) 





For further information mark No. 65 on our Readers’ Service Card 
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Electrical Booth 
insulation 146 

Tufnol, widely used in Europe as an 
electrical insulation and in such varied 
products as gear wheels, rolling mill 
bearings, jigs, coil forms, etc., is now 
available in Canada. It is particularly 
suitable where mechanical service is re- 
quired in addition to the provision of 
electrical insulation. It is available in 
sheets, rods, tubes or shapes specially 
made to specification. It is suitable for 
intricate punchings and may be ma- 
chined. 

Tufnol complies with Canadian Mili- 
tary Electronics Standards. 


E.C.C. Canada Ltd., Toronto. (147) 


Servo Booth 
amplifier 169 

The CA 615 amplifier has been de- 
signed to fill the need for a high per- 
formance industrial servo amplifier for 
use in a wide variety of automatic and 
remote control systems. The unit con- 
tains the electronic circuitry necessary to 
control a 60-cycle two-phase servo motor 
of five watts mechanical output (Diehl 
FPE 25-11 or equivalent). 

Special consideration has been given 
in the design of the amplifier to satura- 
tion and overload conditions and to the 
ability to handle single or multiple input 
signals of widely varying characteristics. 
This is accomplished through the use of 
plug-in networks which control the char- 
acteristics of gain, phase shift, and damp- 
ing and are selected to suit the require- 
ments of the specific installation. Various 


Ty 


ff 
Se 


. 
Seg . 


load conditions and a change in data 
devices can be readily accommodated by 
a simple exchange of plug-in networks. 

Servomechanisms (Canada) Ltd., To- 
ronto. (148) 


Glass trimmer Booth 
capacitor 366 

Atlas E-E Corp. direct traverse ex- 
panding core miniature variable capaci- 
tors will maintain set values under con- 
ditions of extreme vibration and shock. 
A full floating piston assures positive 
mechanical alignment, eliminating run- 
out. They are available in glass dielectric 
and silver-plated brass. They lock in a 
standard panel mounting with a Tinner- 
man Speed Nut, permitting easy micro- 
meter adjustment. Quart and invar units 
are available for special applications. The 
capacitors measure 3/16-in diameter and 
25/32 in long. Range exceeds 0.5 to 5.0 
uuf. 

Desser E-E Ltd., Montreal. 


(Continued on page 81) 


(149) 


ASSURED 
SATISFACTION 


. is the guarantee we give with each of our products—manu- 
factured by world-recognized leaders of electrical, electronic and 
communication equipment. 

Within this field we supply the highest standard equipment, and our 
engineers are always available to advise on any problem. Ahearn and 
Soper’s engineering services cover over 10,000 applications. 
Radio Communication Equipment 
for all frequencies * Receiving, Transmitting 
and Industrial Tubes » Radio Relays—Scatter 
and Industrial Transmitters, Receivers and Terminal Units 
« AM, FM and TV Transmitters—Closed Circuit and Industrial 
TV + Complete Telephone Equipment—Telegraph, Teleprinter 
and Telex Systems + Intercommunication Systems, Public Address, 
Industrial, Theatre, Sound, Television and Broadcast Equipment 
* Analog and Digital Computor Systems + Electron Microscopes, 
X-Ray Diffraction Apparatus « Electrical, Electronic and Nucleonic 
Measuring Instruments for field, industry and laboratory applica- 
tions « Aerial Survey Cameras and Mapping Equipment 
¢ Commercial and Industrial Film and Commercial 


Film Processing and Printing Equipment. 


AHEARN AND SOPER 


COMPANY LIMITED 


384 Bank St., Ottawa, Ontario 
and its subsidiaries in Canada: Viditon Corporation Limited 


in USA: Ahearn and Soper Incorporated, Optima Equipment Company Inc. 
5802-A 


For further information mark No. 11 on our Readers’ Service Card 
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Series III 


— with improved sensitivity and 
added convenience, ot a 
new low price. 


For 20 years the famous Simpson 260 has 
become a by-word in circuit analysis and 
measurement. Still maintaining its fine reputation 
for quality and the traditional Simpson care 
and attention in every detail of design and manu- 
facture — the 260 is now available in a new 
series to keep up with our changing times. 

The Series II| 260 uses printed circuits for added 
reliability and ease of service. Increased sensi- 
tivities are provided at no sacrifice in reliability; 
added ranges, and a unique scale layout to 
improve readability. 


Best of all —a new low price making the finest 
in measurement available to all sizes of pocket 
books — all made possible only by complete 
Canadian manufacture, 


RANGES: 

D.C. Current. From 50 Microamps to 10 Amps in 
6 ranges. 

D.C. Volts (20000 ohms/volt). From % volt te 
5000 volts in 7 ranges. 

A.C. Volts (5000 ohms/volt). From 2.5 volts to 
5000 volts in 6 ranges, 


D.C. Resistance 0-2000 ohms to 0-20 megohms 
in 3 ranges. 


Polarity reversing switch, volume level (decibel) 
and DBM ranges. 
Price — tax included $54.50 


The Series Ill 260 is completely Canadian made — from “@ 
the famous ruggedized Simpson movement to the 
precision film type resistors. A wide range of 
accessories are also available — attractive 
leather carrying cases — high voltage 
probes —test leads, etc. 
Write for further details. 


LIMITED 


ee eeeeeeees 


1255 BRYDGES ST. LONDON, ONT. 
IN U.S.A. SIMPSON ELECTRIC COMPANY 5200 W. KINZIE ST., CHICAGO 44, ILL. 


For further information mark No, 21 on our Readers’ Service Card 
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New products 
at the show 


Ferrous metal Booth 
comparator 456 

Metal Comparator Type 150 provides 
a rapid means of comparing ferrous 
metal components against a standard 
“sample.” It is an invaluable inspection 
aid, can be readily set up to test different 
components and is equally useful in the 
view room or the production line as it 
can be used by unskilled personnel. 
Measurements can be made at a high 
rate as the instrument has a self-con- 
tained belt conveyor which carries the 


samples through the instrument and so 
avoids the need to position each sample 
by hand operation. 

James Scott & Co. (Electrical 
neers) Ltd., Glasgow, Scotland. 


Engi- 
(150) 


Connectors can be Booth 
made from kit 344 
Now you can make any connector the 
way you want it, the size you want it, 
and when you want it — thanks to Elco’s 
new, enlarged Varicon Connector Kit. 
The kit includes all parts necessary to 
accomplish this for experimentation, 
laboratory testing and/or prototypes. 
Included in the kit are regular types 
of male and female contacts, as well as 
taper tabs. There are ruggedized end- 
sections for units ranging up from 12- 
contacts; and standard end sections for 
2 to 10 contacts. Also included are 
Elco’s new right-angle side outlet, male 
and female castings. Also, supplies cover 
four-, six- and ten-contact assemblies; 
recessed housings; and handles. Covers 
for a 20-contact, double-tier Varicon are 
also included; as are brackets for single- 
and double-tier connectors; an assortment 
of various size screws and nuts; cable 
clamps; and a generous supply of centre 
sections. 
Atlas Radio Corp. Ltd., Toronto. 
(151) 


Bi-directional Booth 
tape reader 337 
Type 206 bi-directional tape reader 
has been designed to meet military spec- 
ification MLT-945. It can recognize and 
stop on a selected character at a nominal 
speed of 200 characters/second. It em- 
ploys silicon transistor amplifiers and is 
designed for a minimum life of 2,000 
hours, at operational temperatures rang- 
ing from —23 deg C to +70 deg C. 
Ferranti-Packard Electric Ltd., To- 
ronto. (152) 


(Continued on page 82) 
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THE NEW HEAVY DUTY, 1/4” 


filmerican Beauty 
ELECTRIC SOLDERING IRON 


#3195 FOR oud -of- 


PERFORMANCE! 


Plug-type tip of 
nickel-coated 
copper 


Rigid tubular steel 
casing provides 
lightweight support / 
between heating 4 
element and handle. 


Easily replaced 
heating element — 
thick mica insulation 
cuts current leakage. 


Lead-wire insulator, 
screwed to element 
assembly for added 
strength. 


New design lead-tube 
insulator protects 
and separates 
lead wires. 


Super-flexible 


6-foot cord. Rugged terminal 


connector assembly 
provides cord-strain 
relief. 


Available with dia- 
mond or chisel 
point; straight or 
angled casing, as 


60 or 75 


shown. 
Cool, comfortable, 


sofety-flare handle. 


watts. 


American Beauty soldering irons have led the field in 
quality and production performance since 1894. There is a 
model to meet every soldering requirement. 


Write for our 16 page catalog, showing our complete line, 


their use and care. 


AMERICAN ELECTRICAL HEATER COMPANY Stncicsnteaut 


CLECT ANC ROMS 
Since 
eee 





176-H DETROIT 2, MICHIGAN 


For further information mark No, 14 on our Readers’ Service Card 
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New products 


ENVIRONMENTAL | the show 
TEST CHAMBERS 


Measures components Booth 
in circuit 335 

The Wayne Kerr Type 521 Bridge al- 
lows components to be measured in cir- 
cuit with no disconnection or unsoldering 
necessary — a doubly important feature 
with printed circuitry and miniaturiza- 
tion which often make component re- 
moval impossible. 

As well as making in-circuit measure- 
ments, all components can be checked 
on one Bridge. 

The following ranges can be measured: 
Capacity: | mmfd to 5 forads. Induc- 
tance: | microhenry to 500,000 henries. 
Resistance: | milliohm to 1,000 meg- 
ohms. 

The Bridge’s accuracy (2%), light 
weight (15 Ib) and ease of operation 
make an unusually versatile Bridge. 

The Glendon Co. Ltd., Toronto. (153) 


144 CU. FT. Conrad chamber 
recently installed for missile 
component testing at an aircraft 
plant. Temperature range 
— 150° F. to + 650° F., 
humidity 20% to 98%, 

altitude to 120,000 

ft. Capable of 20 

KW live load 

heat dissipation at 

— 100° F. 


Turret punch Booth 
press 453 

The Wiedemann Turret Punch Press 
— Model RA-41P — is the machine to 
solve your short-run piercing headaches, 
be it one or several thousand, the speed 
accuracy and reproducibility from tem- 
plates is unequaled. At the twist of 
the wrist you have 20 individual punches 


TEMPERATURES: | —:200° F. to |. 1000° F. UP at your disposal, the new synchro-lock 


mechanism of the punching stylus as- 


x ° . sures exact location of holes desired. 
HUMIDITY: 20% to 98 % Hope Machinery Co., Toronto. (154) 
ALTITUDE: | TO 400,000 FT. 





Conrad designs and builds environmental test chambers exclu- 
sively. Our full resources of research, engineering, and manufac- 
turing are devoted to producing those facilities which permit you 
to accurately evaluate missile and air- 
craft components under precisely con- 


trolled conditions of temperature, : 
Standard pulse Booth 


humidity, and altitude. 38 standard beck generator 555 


. P The Model 179 Standard Pulse Gen- 
models from 4 cu. ft. size up, special erator is a general-purpose source of 
high - amplitude positive and negative 
pulses with clean shape and less than 
0.1 microsecond rise time. It features 
calibrated pulse width and frequency 
controls, and provides a continuously 
variable output pulse amplitude. 

Pulse width: 0.5 to 60 microseconds 
up 10% duty cycle for full rating. Con- 
tinuously variable with calibrated dial. 


models to your specifications. Conven- 
ient field offices near you. 


Canadian Representative: Donald F. Beechey, 
290 W. Lawrence Ave., Toronto 12, Ont. 


Frequency range: (a) Internal oscil- 
lator — 60 cps to 100 ke in three con- 
tinuous calibrated ranges. Minimum of 
2 volts rms sine wave required for syn- 


chronization. 
; " ‘ 
ment self-contained. Temperature — 73 (b) External trigger — Random or 


4 CU. FT. Conrad capacitor coefficient test 
ing chamber. Fully portable, with all equip- 


SUBSIDIARY OF C. to + 150° C. continuous triggering from 0 to 200 ke 


CRAMPTON MFG. CO. WRITE FOR DATA from external positive or negative trig- 
gering pulse of 5 volts peak minimum 

amplitude. 

JEFFERSON SQUARE, HOLLAND, MICHIGAN Measurements, Boonton, N.J. (155) 
For further information mark No. 38 on our Readers’ Service Card 
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bakes “«“t| The finest 


Autotronics subminiature brakes and 
clutches are small enough to fit comfort- 


cepionally high twrgue fortes sc. @fectrical instruments 
are made by 


MUIRHEAD... 


Constellation Components Co., Scar- 
borough, Ont. (156) 


Tantalum Booth 
capacitors 250 
Now being produced in Canada are 
extreme temperature tantalum capacitors 
as well as standard type tantalum capa- 
citors in subminiature sizes. The extreme 
temperature types are suitable for use 
up to 200 C with ratings as high as 
1,300 ufd in containers as small as 1%- 

in. diameter, 1% in. high. 
A. C. Simmonds & Sons Ltd., Toronto. 
(157) 


Miniature mobile Booth 
radio 152 
Personalfone is a transistorized, mini- 
ature two-way radio to be worn on the 
user’s belt. It consists of a receiver and 
a transmitter in two handy leather 
pouches. It can be combined with mobile 
radio (car variety) to provide faster 
and more flexible communications for 
guards, watchmen, maintenance men, 
firemen, policemen, etc. 
RCA Victor Co. Ltd., Montreal. 
(158) 


Miniature strip Booth 
chart recorder W-6 
The Rustrak strip chart recorder meas- 


ures only 3% in. x 5% in. x 4% in. It 
contains a 63-ft roll of dry marking at St ratto rad 
pressure sensitive chart paper which is i , | 
sufficient for 31 days recording at one 

inch per hour. In operation the gal- a 

vanometer pointer swings freely for O ntario 

maximum accuracy, being clamped for 

marking briefly once every two seconds. 


The range includes: Synchros, Servomotors and 
other precision electrical instruments 


Complete Sales & Service facilities 


(ntustrak 


Gear trains are available for different MUIRHI AD 


chart speeds. Standard scale is 0-1 mil- 

liampere at rated accuracy of 2% of 

full scale. Drive motor power is 115 PRECISION ELECTRICAL INSTRUMENTS 
volts, 60 cps. 


Elder Electronics, Burlington, ee MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - Tel: 3717 & 3718 





345/3c.a. 
For further information mark No. 54 on our Readers’ Service Card 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1958 83 





New products 





Electronic tracer guides gas 


cutting torches 


An electronic tracing device that auto- 
matically directs a battery of gas-cutting 
torches through intricate cutting patterns 
has been invented by Canadian Westing- 
house engineers. Jointly developed by 
that company and engineers of the West- 
inghouse Electric Corporation, the de- 
vice called Linatrol uses a_ vibrating 
photo-sensitive cell to accurately follow 
a pencil drawing or pattern. 


Mel Sales 


HEAD OFFICE AND PLANT * 


The Linatrol unit consists of a com- 
pact scanning mechanism equipped with 
a small, rapidly vibrating photo-conduc- 
tive cell. When the line on the drawing 
is immediately below the centre of vibra- 
tion of the scanning photo - conductive 
cell, a zero error signal is transmitted. 
If the unit tends to deviate from the 
penciled line, an error. signal is_ initi- 
ated, amplified and passed on to a small 


ah 4 


courage 
Limited 
ARNPRIOR ONTARIO 


MANUFACTURING 
ENGINEERING 


SEE WHAT’S NEW 


in electronic instrumentation 


See the latest in electronics measurement and control instru- 
ments at the Mel Sales Limited booth at the Canadian I.R.E. 


Show. Mel Sales Limited is 

Acton Laboratories Inc 

Arnoux Corp. 

Communication Measurements 
Laboratory 

Electro-Measurements Corp. 

Endevco Corp. 

Frequency Standards Ltd. 

International Radiant Corp. 

Industrial Development Laboratory 

Kay Electric Company 

Kiethley Instruments 


Canadian 


representative for: 
Krohn-Hite Export Corp 

The Narda Corp 

Polarad Electronics Corp 

The Refiectone Corp 

Sanders Associates Inc 

Sensitive Research Inst. Co 

Servo Corp. of America 

Trade Electronics Corp. 

Technology Instrument Corp 
Weldmatic, Division of United Corp. 


ARNPRIOR, ONTARIO 


For further information mark No, 52 on our Readers’ Service Card 
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steering motor which is then driven so as 
to return the tracer to the line. 
Linatrol is capable of following any 
pattern at speeds up to 30 inches per 
minute without loss of accuracy. Power 
steering is employed to direct the tracing 
head toward the start-up point on the 
drawing. The unit will follow a straight 
path until the line is intercepted, after 
which it will automatically trace the 
pattern. 
Canadian 
Hamilton. 


ch oa 


(165) 


Westinghouse 


Blind fastener and 
shock absorber 

The Vibrex Fastener is a_ blind 
fastener which quickly locks a panel in 
place and also acts as a shock absorber. 
It consists mainly of a steel stud with 
a slotted or wing héad, a compressible 
rubber sleeve, nylon cam and notched 
steel pin. Fully assembled, it can be 
inserted in a plain % in. hole and locked 
in place with less than a half turn of 
the stud. 


~. 


fa» 


7 


Locking action is provided by the 
compressible sleeve. When the stud is 
turned clockwise, a retaining pin forces 
the cam back against the sleeve, causing 
it to bulge outward. This bulge, together 
with the resulting spring force against 
the panel, provides a tight joint that 
also seals out dust and moisture. 

W. R. Watkins, Co. Ltd., Toronto. 

(166) 


C-band reflex 
klystrons 

Eimac series 1K125C ceramic metal 
klystrons cover the frequency range of 
3,700 to 5,000 mc. Capable of output 
powers up to 2.3 watts they are ideal 
for reliable broadband point-to-point 
communication use. They are tuned by 
an adjustable dielectric slug rather than 
variable rf gap, thus minimizing sensi- 
tivity to shock and vibration. Higher 
temperature ratings, made possible by 
the use of ceramics, and an _ integral- 
finned cooler, keep cooling requirements 
at a minimum. 


R. D. B. Sheppard, Ottawa. (167) 


Scanning control monitors 
stations in sequence 

As many as 24 stations may be moni- 
tored in sequence with this scanning 
control. An abnormal condition at any 
point is instantly indicated by a red 
warning light atop the control and by 
an alarm, if one is wanted. In addition, 


1958 





oe 


\ 
f S88taLe PROOUETS, ww 


‘ONES TERL AND. Orc 





the equipment being monitored may be 
shut down if this is desirable. For quick 
trouble-shooting, the number of the sta- 
tion affected is shown in a Burroughs 
tube. 

A selector switch, immersed in oil for 
long operating life, checks stations in 
order, 12 per minute. Signals from 
thermocouples or other sources are indi- 
cated continuously by the moving pointer 
of the meter-relay. The alarm is sounded 
if the indicating pointer touches either 
a high or low limit pointer. 

Another special safety feature is “fail- 
safe” circuitry. The load relay is ener- 
gized when the control is operating, in 
contrast to the conventional unenergized 
condition. If there is a circuit interrup- 
tion, for any reason, the load relay drops 
out and the control will not operate. 

Assembly Products Inc., Chesterland, 
Ohio. (168) 


Meter tests many 
tube types 

With the inclusion of permanently 
wired foreign base-type sockets, Model 
9-66U universal tube tester is equipped 
to test both American and foreign tubes. 
This includes tubes having the following 
bases: B9G, B3G, B8A, B4, BS, B7, 
B&8G and MO. As an added service, the 
manufacturer is able to supply data on 
unlisted tubes upon request. 


Stark Electronic Instruments 


Ajax, Ont. 
(Continued on page 86) 
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accommodates 
excessive 
overload 








Perplexed Sherman seeks to defy the over- 
load theory by a unique new means of 
containing and linearizing. No less inter- 
esting to the field of general spectroscopy 
is our new non-overload linear amplifier, 
fondly called the DETECTOLAB* DAS8 
One excellent characteristic is its ability 
to accept 4000 times overload with 7 mic- 
rosecond recovery rate, making the DA8 
especially applicable for use with larger 
Additionally, it fea- 


tures 70,000 amplifier gain, either positive 


radiation detectors 
or negative output pulse to 135 v and line- 
arity better than 0.1%. Use of the new 
DETECTOLAB* DAS permits ready observ- 
ance of low energy x-rays in the presence 
of energetic gamma radiation. It is avail- 
able with or without pre-amp and pulse 
height selector 

We have compiled considerably more 
data than that so tersely described here 
Reading of our new DA8 Technical Bul- 


letin would heighten your interest 


INSTRONICS Ltd. 


STITTSVILLE, ONTARIO 


For further information mark No. 49 on our Readers’ Service Card 
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ELECTRONICS and NUCLEONIC 
Register Now / 


The 1.R.E. Canadian Convention is the ONE opportunity of 


the year for scientists, engineers and technicians to see all the 
latest developments in the field of elecironics and nucleonics. 

A three day programme of important technical papers, 
hundreds of outstanding exhibits and special features, 
combine to make this Canada’s largest scientific convention 


and exposition. 


Plan now to attend! 
Programme sent on request 
OCTOBER 
8-9-10 
AUTOMOTIVE BUILDING 
C.N.E., TORONTO 


I.R.E. CANADIAN CONVENTION 


Office—1819 YONGE STREET, HUdson 8-7768 
Sponsored by the Canadian Sections of the Institute of Radio Engineers 


For further information mark No. 50 on our Readers’ Service Card 
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High gain 
tube 


Zenith Radio Corp. has announced de- 
velopment of a new wide band, low 
noise, high gain amplifier tube to extend 
the effective range of military defense 
radars used in distant early warning sys- 
tems, as ‘well as the range of intercon- 
tinental missile and earth satellite track- 
ing systems. It can be used also in the 
receivers designed for long-range com- 
munications between the earth and inter- 
planetary space ships. 

The new development utilizes a prin- 
ciple in which a certain mode of motion 
on an electron beam (the so-called fast 
wave) permits interchange of input signal 
and beam noise in a coupler. In con- 
ventional amplifiers where all external 
power is supplied in the form of direct 
current, the fast wave cannot be used. 
In the new Zenith amplifier, the fast 
wave is amplified with the help of ex- 
ternally applied alternating fields. 

It has a noise figure of only about 1 
db, with a gain up to 30 db. 

Zenith Radio Corporation, Chicago. 

(170) 


Transistor powered 100 watt 
mobile radio 

Automatic cutoff and reset functions 
on this thermostatically-protected tran- 
sistor powered i00 watt mobile radio 
keep the transistor power safe against 
abuse due to heat caused by overload, 
duty cycle and environmental conditions. 
It is equipped with a die cast heat sink 
resembling a waffle grid which serves as 
a total enclosure for power transistors 

CGE now is marketing 30, 60 and 100 
watt transistor powered mobiles in 25-54 
me; 25 or 50 watts in 144-174 me and 
15 watts in 450-470 mc. 

Canadian General Electric Co. Ltd., 
Toronto. (171) 

(Continued on page 90) 


The Registration Card 
opposite is included 
for the convenience of 
readers planning’ to 
visit the 1958 IRE Can- 
adian Convention. 

To expedite your ad- 
mission, simply tear 
out the card and com- 
plete both sides before 
your arrival. 


DO NOT MAIL THIS 
CARD 
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Free BUSINESS REPLY CARD 
No postage necessary if mailed in Canada 
© 
ay rvice FIVE CENTS POSTAGE WILL BE PAID BY 


CANADIAN 
for our Hpac 
ENGINEERING 


readers . 481 University Avenue, 


Toronto 2, Ontario 











Keep your reference shelf up 
to date this easy way. All 
advertisements, new products 
and literature in this issue 
have a key number, For more please send 
information 
on these 
items: 


Circle the key number on 
one of these cards OCTOBER 
not valid 
after 


Print your name, position, DEC. 31 
address, and firm, then —_ 
mail — postage is paid. 


name. 





Some advertisements cannot 
be numbered due to lack of 
space. Their key numbers 





position 





company 





are, however, given in the address 


advertisers’ index. 











SUBSCRIBE NOW! In Canada 1 year $5 [ 2 years $9 (1) US. & U.K. $10, 
other countries $20 a year (remit with order). Please initial 


Wednesday Oct. 8 | 1958 IRE CANADIAN CONVENTION 


9.30 a.m. to 10 p.m. 
Thursday Oct. 9 AND EXPOSITION 


aa” OCTOBER 8, 9 and 10, 1958 A 
riag ° 
9.30 a.m. te 10 p.m. AUTOMOTIVE BUILDING, EXHIBITION PARK, TORONTO 








PLEASE COMPLETE REGISTRATION PLEASE TYPE OR PRINT 





CD) Registration Fee $1.— 1. NAME 
Speaker (no fee) i Surname oa eee Garey Se 


0 

. . P 

EL} Caseinn Giehumen Com oey 2. COMPANY OR ORGANIZATION 

([) Student—Free for students —___——_—— 
of universities and accred- 3. COMPANY STREET ADDRESS 
ited technical schools on = |————___— 
presentation of school reg- 
istration or student IRE | _ 4. CITY 
membership card. 


5. YOUR TITLE OR POSITION 


PLEASE CHECK ITEMS ae 
ON REVERSE SIDE 6. HOTEL OR LOCAL ADDRESS WHILE AT CONVENTION 


Please complete and present — 
; aa one 
ot state 1 So et PLEASE NO NOT MAIL BUT PRESENT ON ARRIVAL 
- copy of the pro- | _— 
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to date this easy way. All 


advertisements, new products 


and literature in this issue 
have a key number, For more 


information 





BUSINESS REPLY CARD 


No postage necessary if mailed in Canada 





Circle the key number on 








one of these cards 


FIVE CENTS POSTAGE WILL BE PAID BY Print your name, position 
> 9 


address and firm, then 
CANADIAN 


ELECTRONICS 
ENGINEERING 


mail — posfage is paid. 


Some advertisements cannot 


481 University Avenue, be numbered due to lack of 


Toronto 2, Ontario space. Their key numbers 


are, however, given in the 


advertisers’ index. 
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Plan to attend the Third Annual 
IRE 
Exhibition 


The two Longest Radar Chains 
in the world - Raytheon 
designed and built. 


2 
VISIT US AT BOOTH #367 
Raytheon's 1957 Exhibit 


RAYTHEON CANADA LIMITED 
61 Laurel St. East, Waterloo, Ontario. 


Excellence in Electronics 
For further information mark No. 62 on our Readers’ Service Card 
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The staff of 


CANADIAN 
ELECTRONICS 
ENGINEERING 


extends a welcome 


=z) =) my) 


to the delegates of the 
IRE Canadian Convention 


and invites you to 


visit us at Booth 353 
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g oe, 
eCuUEen 


The most positive anti-feedback 


cardioid microphone ever built 


A HIGH FIDELITY UNI-DIRECTIONAL 
DYNAMIC CARDIOID MICROPHONE 





EXCLUSIVE greatest 


degree of 


front to back cancellation—18 db. 


EXCLUSIVE highest output over 
similar competitive cardioid micro- 


phones 


52 db. 


EXCLUSIVE incorporates on - off 
switch with lock-on feature. 


Manufactured and Serviced 


2273 Danforth Ave., Toronto 13, Ont. 


in Canada 


LIMITED 


OX. 9-1127 


For further information mark No. 31 on our Readers’ Service Card 


MEASUREMENTS’ 
)V/E[,7 STANDARD PULSE GENERATOR 


MODEL 179 


re 
Fast rise time, less than 
0.1 microsecond. 


4 
Wide, calibrated continu- 
ous frequency range, 60 
cps to 100,000 cps. 


wv 
Triggered and free-running 
operaticn. 


Ww 
Continuously variable cali- 
brated pulse width, 0.5 to 
60 microseconds. 


4 
High amplitude positive 
and negative pulses, 
+200 v to -150 v. 


PRICE $365.00 


This new instrument is a versatile, 
compact unit, useful in a wide range 
of applications in TV, radar, compu- 
ter, telemetering and nuclear fields. 
Model 179 is uniquely suited for 


production line testing and labora- 
tory work where clean-shaped pulse 
waveforms of known repetition rate 
and width are required. 

WRITE FOR BULLETIN 


MEASUREMENTS 
A McGraw-Edison Division 
-Reked Baek, Pa. | a) wrk 2-2 o eZ 


Sales Representatives: H. ROY GRAY, LTD., 46 Danforth Road, Toronto 13, Ontario 
OXford 1-1131 


For further information mark No. 51 on our Readers’ Service Card 
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| New products — cont. 


High purity 
metals 


Cominco announced recently that it 
has stepped up the purity of its ultra- 
pure metals. It now produces lead, cad- 
mium, bismuth and silver with a guaran- 
teed purity of 99.9999%, and zinc with 
a purity of, 99.9997%. To meet the re- 
quirements of the transistor and semi- 
conductor industries, Cominco has im- 
proved the purity of indium to the ex- 
tent that 99.9999% pure indium is now 
available. 

The Consolidated Mining and Smelt- 
ing Co. of Canada Ltd., Montreal. (172) 


Cable tester checks 
branching circuits 

Complex, branching circuits are simul- 
taneously high potted, tested for con- 
tinuity, and measured for leakage 
resistance between each circuit and all 
others by the California Technical In- 
dustries’ tester. The instrument has 
calibrated front panel controls that allow 
independent settings of all test paramet- 
ers. Checking at a rate of 5 wires per 
second in automatic operation, the tester 
stops when a faulty circuit is found. 


Measurements are made on precision 
bridges with any combination of the 
following conditions: high pot—off, 28, 
100, 500, 1,000 and 1,500 volts dc 
(short circuit current is limited to 1 ma); 
leakage accept limit—1, 5, 10, 100 and 
500 megohms; continuity accept limit— 
0.1, 0.5, 1, and 10 ohms; continuity 
test current—off, 0.1, 0.5, 1, and 2 amps 
dc, (limited to 1 amp max. with the 1, 
5, or 10-ohm limits). For high potting 
a continuously variable control gives 
dwell times from 0.2 to 100 seconds. 

The basic cable tester has a _ total 
capacity (branches and main wires) of 
200, and the maximum number of these 
tests that can be used for the branches 
is 100. Auxiliary equipment can extend 
the test capacity. 


Electrodesign, Montreal. (173) 


(Continued on page 93) 





E.C.C. CANADA Ltd. HAMMOND 


presents a new line of 


introduce _ CONSOLES - TURRETS - EQUIPMENT TABLES 


TUFNO 


(Regd. Trade Mark) 


for service in 





ee Te ‘ iti des . 
. 


Electronics & 
Nucleonics 


This remarkable material has the For Industry, 
a i Broadcasting, 
following advantages:— Cickmaaiaitlons 


Schools, Civic and Governmental Departments 


High Grade Electrical Insulator 


* Resists Corrosion SINGLE, DOUBLE AND TRIPLE CONSOLES: .. . of heavy gauge steel, 
beautifully finished in beige-brown or gray “‘Hammerlin”’. 

; M Md Tops are covered in colour keyed linoleum, and bright 
Will not chip or splinter metal moulding conceals all mounting screws. Single and 


double models have one 10!” x 19” panel and a sliding 


bad Machines easily drawer of the same size. Triple Consoles have three panels 


and one drawer. All models have 21” removable, rear 
panels. 

SINGLE, DOUBLE AND TRIPLE EQUIPMENT TABLES: . . . produced in the 
same materials and finish as the console models. The three 


finished shapes. . : 
standard sizes are suitable for carrying a variety of equip- 


ment. 


Available in sheets, tubes, rods and 


eg TURRETS: . . . in matching finish and materials, for mounting 
on Consoles or Equipment Tables. Front panels set at 
30° angle with screws covered by bright metal strip. 
Single-piece, removable, locking rear panels, well louvered, 
are designed for maximum accessibility. Rear knockouts 
are provided in each unit. 


See the Tufnol 


Insulators, Gear Wheels, 


complete data bulletin 5060 sent on request 


_ 
i J 
| 4 
- 
J 
UTILITY CASES 
“HANDY” CASES For portable 
Better accessibility equipment, and 
tocomponents than prototype develop- 
conventional boxes 


Bearings and other 


i 


4 
; 
a 


engineering components 


STAND NO. 146 
IRE EXPOSITION 


DESK TYPE CABINET 
RACK 


In 9 standard 
sizes with panel 
space from 8” 


STANDARD RELAY 

RACKS (fleer type): 

Mounting 

alignment is 
EQUIPMENT CABINETS: retained under 
Give ‘“‘original”’ extreme equip- 
equipment a 1 ment loads. 
professional look. - 


ee ee CADINET AnD Base 
PANELS: 
Exclusive Ham- 
mond alloy, 


Write for further details to:— works, punches, 


E.C.C. CANADA LIMITED 


also in steel. 
66 COLVILLE ROAD, TORONTO 15, ONTARIO 
Telephone: Cherry 4-6455-6 


heiieehaieietetetietteteteetettetets tthe 


Hammond also specializes in “‘original’’ equipment built 
to your own design. For further information contact — 


HAMMOND MANUFACTURING COMPANY LIMITED 
Guelph, Ontario, Canada 
Since 1927 — Canada's Transformer Specialists H/s7/1 


For further information mark No. 43 on our Readers’ Service Card 
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Davis Drive, East 


k= AT MASS 
PRODUCTION PRICES 


The new Bud Console Assembly is the modern 
concept in versatility and utility whereby a 
number of individual units may be quickly 
and easily combined to provide housings for 
electrical or electronic components or instru- 
ments. 


Since all the components may be ordered 
separately and assembled on the site, sub- 
stantial savings can be made in shipping and 
manufacturing costs. 


The Bud Console Assembly consists of a 
number of units which are adaptable to con- 
trol or testing centers of 3 standard sizes 
while a combination of these can provide 
practically unlimited expansion possibilities. 


The components of the Bud Console Assembly 
comprise pedestals, ball cornered sides, ball 
cornered doors, panels, tops, drawers and 
other units, all beautifully finished ready for 
assembly. 


For your housing requirements involving con- 
soles, see your nearest Bud distributor or 
write for Bulletin 4458 for complete descrip- 
tion. 


TENATRONICS, LTD. 


Exclusive Canadian Representative for 


BUD RADIO, INC. 


Dept. CA, 2118 East 55th Street 
Cleveland, Ohio 


For further information mark No. 27 on our Readers’ Service Card 








A Fine Complement of Tube Testers 


You TEST BEST 
with STARK 


RADIO & TV 
TECHNICIANS 


Model 8-77: Every up-to-date 
requirement in a Radio & TV 
Technician’s Vacuum Tube 
Tester has been incorporated in 
this compact 16 Ib. portable tester. You can check filament voltages 
in 18 steps from 0.6 to 117 volts . . . check scale readings directly 
on the 3-range micromho scale (0-3, 000; 6,000; 15,000). Includes 
such outstanding features as: 

¢ Stark-Hickok *Dynamic Mutual Conductance 

* High Speed Short Test (12 times more sensitive!) 

¢ Grid Current Test ¢ Filament Continuity Test 

* Reserve Cathode Capacity Test 


8-77 


Exclusive New Socket Design: Snap-in Master Socket Panel slips off 
easily, exposing new 11-pin socket and saves time in replacing worn- 
out sockets. 


Radio, TV, and 
Industrial Tube Tester 


Model 9-66: A more complete 

*Dynamic Mutual Conductance Tube 

Tester equipped to test all present 

day tubes including Octal, Loktal, 

Miniature, Ballast, Magic Eye, and 

Sub-Miniature tube types. Tests Grid 

Controlled Rectifier Tubes used in 

industrial applications . . . tests com- 

plete complement of 600 mil series of 

tubes . . . tests Gas-filled Rectifier 

9-66 and Starter Tubes. Provision is made 

for new tube designs. Provides Vital Life test . . . Noise test... 
Gas test for rapid disclosure of tubes affecting AVC and IF stages 
Scale readings are read directly off the 3-range micromho scale 
(0-3, 000; 6, 000; 15, 000) in both English and True Micromhos. Uses 
rectifier current to energize both plates and grids, 2 rectifiers. Will 
check TV picture tube with added purchase of low cost CRT adapter. 


NOW ... Test 
Both American and 
Foreign Tubes 


Model 9-66U Universal Tube Tester: 
With the inclusion of permanently wired, 
foreign base type sockets, the 9-66U will 
test both American tubes, and, Foreign 
tubes having the following bases: B9G, 
B3G, B8A, B4, BS, B7, B&G, and MO. 
Incorporates all the accurate tube testing 
features of the Model 9-66 including 
*Dynamic Mutual Conductance 
9-66U 


Write for full particulars 





*Dynamic Mutual Conductance: The time-proven and patented 
Stark-Hickok method of precise voltage calibration that 
assures you of professional tube testing accuracy. The Mutual 
Conductance principle and circuitry has been accepted and 
used by the Canadian and American Armed Forces. 











See Our Product Display at the 1.R.E. SHOW 
(Oct. 8, 9, 10) Booth 230 








STARK ELECTRONIC INSTRUMENTS LTD. 
Factories and Sales Office: Ajax, Ont. 
Foreign Division. 276 West 43rd Street 


New York 36, N.Y., U.S.A. 
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MINIATURE 


pistee) te)i ic) 


POTENTIOMETER 


This revolutionary recorder saves 
you two ways... fits in a small 
space (only 95 inches wide and 812 
inches tall) and costs less. 


Model 2705 


a 












































SPECIFICATIONS 

* Null balance 
* Pen speed: 1 second 
* 5% accuracy 
* TC or MV calibration (SMV to 100MV) 
* Automatic continuous standardization 
* Max source impedance 

1000 ohms per MV of span 

-14% sensitivity 


OPTIONAL FEATURES 
3 speed chart drive transmission 
1 to 4 SPDT adjustable control switches 
Reference junction compensation 
Selsyn motor chart drive 
Transmitting slidewire 
Event marking margin pens 


westronics 
INCORPORATE OD 


3605 McCART STREET 
FORT WORTH, TEXAS 
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New products — cont. 





Card filing 
machine 


A new card filing machine that ar- 
ranges punched cards in any desired 
sequence at speeds better than two and 


| one-half times faster than its predecessors 


| has 


been introduced by International 
Business Machines. 

Principal function of the new IBM 88 
Collator is to compare two files of 


| punched cards simultaneously in order 


that the cards can be matched, merged, 
selected, and sequence-checked for sub- 
sequent accounting operations. With the 


| IBM 88, cards are entered into the ma- 


chine from card feeding devices at each 
end. The primary or main feed consists 


| of a file feed device that can hold up 
| to 3,600 cards, and the secondary feed 


is a conventional card hopper. Cards 
enter from each feed device at the rate 


| of 650 per minute, so that with both 


| feeds in 


use, up to 1,300 cards 

minute can be processed. 
International 

Ltd., Toronto. 


per 


Machines Co. 


(174) 


Business 


SRS 


Ceramic-in-glass 


| electron tube 


Sylvania electronic tubes has devel- 
oped a ceramic-in-glass electron tube 
which adapts the principals of the cer- 
amic stacked tube for use in the con- 


ventional glass envelope. 


| tional 


Two tube types for use in radar and 
ultra high frequency communications al- 
ready have been perfected, with addi- 
types under development. Type 
7244 is a dual triode whose conventional 
counterpart is the 6J6WA. It is a med- 
ium-mu double triode for use as an 


| oscillator amplifier or mixer up to vhf 


| 
\ 


frequencies. Type 7245, whose conven- 
tional counterpart is 6J4WA, is a high- 
mu triode for use as a grounded grid 
amplifier in vhf applications. 
Hackbusch Electronics Ltd., Toronto. 
(175) 
(Continued on page 95) 
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PLAN TO 
VISIT 
OUR BOOTH 


CONVENTION 
BOOTH 241 


Suppliers of 
Quality 
Instrumentation 
Systems 

and 
Components 


to 


e CANADIAN 
INDUSTRIES 


e@ UNIVERSITIES 
e HOSPITALS 


ickman 
THE QUEENSWAY 
TORONTO 14, ONTARIO 
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STAND 456 irRE CONVENTION AND EXPOSITION 


MICROWAVE NOISE MEASURING EQUIPMENT 
ULTRASONIC SPECTRUM ANALYSER (1 KC/S- 90 KC/S) 
OSCILLATOR AMPLIFIER (30 C/S - 30 KC/S) 

METAL COMPARATOR 

PROXIMITY GUARD SYSTEM (FOR TOWER CRANES) 


This instrument range, typical of our new developments, will 


be demonstrated by top management from Glasgow factory. 


The instrument illustrated is a narrow band Spectrum analyser 
for determinin;; the Spectrum of Spurious a.m. and f.m. in 


oscillators or oscillator amplifier combinations at x-band. 


JAMES SCOTT & Co. (ELECTRICAL ENGINEERS) LTD. 
MANUFACTURING AND ELECTRONICS DIVISION 


GLASGOW SCOTLAND 
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ELECTRO SONIC- 


your one stop 

source for all 
electronic components 
full stocks 


fast service 


Wl 
Malt CALL WA. 4-9301 


WH FOR SAME DAY SERVICE 





See us at Booth 159 IRE Show and learn how we can help you 


ELECTRO SONIC SUPPLY CO. LTD. 


543 Yonge St., Toronto 5, Ontario. WA. 4-9301 


For further information mark No. 42 on our Readers’ Service Card 
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Transistors 
for uhf 


Pilot-line production of two new 
Motorola Mesa Transistors has been 
started. The first of the new products 


is an ultra high frequency amplifier cap- | 


able of oscillating about 750 mc and 
accepting power gains of 12 db at 200 mc 
and is capable of operating about 100 C. 

The device is housed in a new minia- 
ture Jetec 20 package which has four 
leads, the fourth of which is grounded 
to reduce interelectrode capacitence. It 
will withstand 50,000 G’s of acceleration 
and will meet or exceed all existing 
military specifications for shock, vibra- 
tion and hermetic sealing. It is designated 
by EIA, number 2N700. 


The other Motorola development in 
pilot-line production is a high speed 
switching transistor designated 2N695. 
The switching time of this transistor in 
saturating circuits is in the order of 10 
milli microseconds and in nonsaturating 
circuits is from | to 2 milli microseconds. 
The typical saturation voltage is 0.25 
volts and the typical ground emitter 
current gain is 30. 


Motorola Inc., Chicago. (176) 














Rectilinear 
recorder 


Designed to fit a standard 19” rack, 
this 1244” high rectilinear recorder writes 
on true rectangular coordinates for ease 
of examination. Write-out is by the 
heated stylus method with an individual 
stylus heat control for each channel. 
Available with from 2 to 6 recording 
channels, the instrument features flat 
frequency response to 70 cps. The chart 
drive unit slides out for ease of changing 
the chart. 


A speed changer provides selection of 
eight chart drive speeds ranging from 
250 mm/sec down to 1 mm/sec. Op- 
tional accessories include: time and event 
markers; 10.1 speed reduction device and 
a special unit for total remote control 
operation. 

A. C. Wickman Ltd., Toronto. (177) 


(Continued on page 98) 








CERTIFIED =: Ski 
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Newly Developed CTS Military Variable Resistors 


Complete line composition and wirewound military variable resis- 
tors now in production>Dependable, exceptionally good delivery 
cycle. Tested and certified to meet latest specs of MIL-R-94B 
characteristics X and Y, and MIL-R-19A. 

Composition controls Styles RV2 (1 watt), RV4 (2 watts) and RV5 
(1/2 watt miniaturized) meet latest MIL-R-94B specs. Wirewound 
controls Styles RA20 (2 watts) and RA30 (4 watts) meet latest 
MIL-R-19A specs. All are available in a variety of shafts, bushings 
and resistances. All except Type 65 are available in 2 or 3 section 
concentric shaft and straight shaft tandem constructions. 


= 
Founded €*) 


CHICAGO TELEPHONE SUPPLY 


0 fe ration 


C. C: MEREDITH & CO., LTD.: Streetsville, Ontario 
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SLIDING DRAWERS 
OESK barr 4 Series RD 
K ‘ 
' R HEAVY DUTY 
Series DC AVY Dt 
Series FD 


Just a few of the many... 


TPLS LEAL 


PRECISION-BUILLT STANDARD 
METAL HOUSINGS 


MODIFICATIONS OF OUR STANDARD UNITS 


; t; h | handles, h 
are available upon request; such as colors, handles, holes ENCLOSED 


RELAY 


and cut-outs, ventilation and hardware 
RACKS 





See our Booth No. 242 at the IRE CANADIAN CONVENTION 
Automotive Building C.N.E., Toronto — October 8-9-10 











Exclusive Canadian Representative 


MUSIMART OF CANADA LIMITED 
901 BLEURY STREET, MONTREAL 
UNIVERSITY 1-2856 


SEND FOR COMPLETE CATALOG 


PANELS 
Series GRP, 








PREM-O-RAK Series POR 





GRILLE 





MULTIPLE 
HEAVY DUTY RACKS 


Series PR q 
TPURTBALTITTBLES =metarpropuctsco. fiwvomssny 
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T. F.V. TOPPING e Electronics Lid 


DESIGN _ PRODUCTION _— ELECTRONICS 


® RADIO FREQUENCY CONTROL EQUIPMENT ® TRANSISTORIZED EQUIPMENT: 
® COMMUNICATIONS ACCESSORIES POWER CONVERTERS 
@ CAREFUL CUSTOM PRODUCTION PUBLIC ADDRESS AMPLIFIERS. 


A CANADIAN COMPANY WITH NEW IDEAS 


94 LAIRD DRIVE HU. 7-1546 TORONTO 17, ONTARIO 


IRE Convention, 166 100 Aisle 
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SERVISOL 
SPECIALISTS IN ssn oe ie 


the resistance in all 


TRANSFORMERS for pecs contacts, switches, re- 


Military lays, etc. without dismantling. 











There is no_ substitute for 


Airborne . 
SERVISOL. 


Communications 
SERVISOL not only cleans 


| 
\ | ‘ 
i & 5 Lan f i ctrical c 
e o | 4 A | switches, electrical contacts, re- 
Qe. lays, etc. but restores a film of 
~ ara” - e . . 
lubricant which prevents oxidi- 
See sation ‘and corrosion. 
“5 o ; . . 
| Yow Contains no carbon 


SR A ee NS = tetrachloride. 





Quotations and Designs 
Submitted for WRITE FOR OUR CATALOGUE 
© Battery Chargers ON ELECTRONIC COMPONENTS 


© Power Supplies 
®@ Magnetic Amplifiers 


+ Yaa tes PAYETTE RADIO LIMITED 


ACME ELECTRIC CORP. LTD. 730 St. James West, Montreal, Que., UN. 6-6681 


50 Northline Rd., Toronto, Ont. 
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CANADIAN 
ELECTRONICS November issue will give a 


ENGINEERING complete Review of the IRE 
Canadian Convention. 


@ PLAN NOW TO FOLLOW UP YOUR SALES 
CONTACTS WITH ADVERTISING SPACE IN 
THIS IMPORTANT ISSUE. 
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send for the 
most widely used 


ELECTRONIC SUPPLY GUIDE 


JUST OFF THE PRESS—JUST ; 
WHAT YOU'RE LOOKING § fa VS S14) 
FOR—AND COMPLETE 452-PAGE 


IT’S FREE! 1959 CATALOG x a 


hare 
THE 1959 CESCO ELECTRONIC ADO 
PRODUCTS SUPPLEMENT is literally “ay 

packed with new Industrial Elec- send for it! 

tronic Components, it is your guide 

to successful buying @  Licon your buying guide to the world's largest stocks of 


Switches @ J.F.D. Piston Capaci- | 
tors @ Mallory Tantalum Capacitors ELECTRONIC SUPPLIES FOR INDUSTRY 


@ Sarkes Tarzian Silicon Rectifiers 
@ General Transistor Transistors @ | @ Transistors & Diodes @ AN Connectors 


Atte - aa Holders, and @ Relays & Switches © Transformers 
y y . @ Receiving & Power Tubes © Racks, Cabinets, Chassis 
Contact Cesco Industrial staff at the | ® Tools & Hardware © Test Equipment 


LICON booth, the SIGMA booth 
and S. C. Hooker Canada Limited © KNIGHT Public Address & Paging Systems 


booth, at the |.R.E. Show. Simplify and speed your purchasing of electronic sup- 
@ LARGEST ELECTRONICS STOCKS IN CANADA plies and equipment at ALLIED. We make fast, expert 


© GOVERNMENT INSPECTION ON THE PREMISES sg ere ee ee eee of everything 

onics. VUE M prices are available on quantity pur- 

@ LOWEST PRICES ANYWHERE chases. Send today for your FREE 1959 ALLIED Catalog 

© SPEED, SERVICE AND COMPLETE SATISFACTION —the complete Buying Guide to Electronic supplies for 
Get your free 1959 CESCO Electronic Products Supplement from Industrial and Communications use. 

One Complete D dable Source for Everything in Electronics 


INDUSTRIAL DIVISION OF ‘ 
ALLIED RADIO 


CANADIAN ELECTRICAL [| SQ, 100 'N. Western Ave., Dept. 98-K8 


SUPPLY CO. LTD. a4 Chicago 80, Illinois 
send for 


MONTREAL, 275 Craig Street West — 

QUEBEC CITY, 110 ouest rue St. Vallier = ovr 38th yeor FREE 
OTTAWA, 838 Somerset Street West 
TORONTO, 877 Yonge Street 











catalog 
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For binding, marking 
or color coding all 
cable ends... 


THERMAL CONVERTERS 


—call them what you will, 
these tiny tubes are in fact thermo- 
couples in Vacuo obtaining their 
energy from a heater. A thermo-couple 
is a junction between two dissimilar 
metals which, when heated, cause a 
DC voltage to flow in the couple circuit. 
By connecting the thermal converter 
to a suitable DC moving-coil meter, 
measurements can be taken in 
RMS values of current and 
voltage, either AC or DC 
or superimposed DC. 


We manufacture a wide range of Vacuo-Junctions 
Sleeves are easily and quickly applied available as insulated or contact types and will 
under tension by means of tis special be pleased to quote for your individual requirements. 
three pronged Te Cable Markers incor- For our descriptive leaflet, write to:— 


— naan — aa in yoy Department VJ! 
Prompt service on Prototype requirements — PODUCTS LIMITED 
of production runs. elixstowe, Suffolk, England 
HELLERMANN CANADA . . d Canadian Representative: 
Limite Cossor (Canada) Ltd 
44 DANFORTH ROAD, TORONTO 13, OX. 11-1131 sty Smead St., Halifax 
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New products — cont. 


Analog-digital 
converter 


A new electronic digital voltmeter 
for use as a general purpose instrument 
having a measurement speed up to 100 
readings per second and accuracies of 
.05% is now available for applications 
with computers in programming, check- 
ing, setting and readout and in auto- 
matic control where operation within 
precise ranges is required. The new 
encoder is available in 3 or 4 digit ac- 
curacies. 





Specifications include an electrical out- 
put in binary coded decimal form and 
a visual output for monitoring. An auto- 
matic decimal point and polarity indica- 
tor are further incorporated characteris- 
tics. Auxiliary register is available for 
driving mechanical registers such as the 
IBM Summary Punch. 

Philips Electronics 
Toronto. 


Ltd., 
(178) 


Industries 


Halogen quenched 
geiger counters 

Non-photosensitive, all glass halogen 
quenched geiger counters have transpar- 
ent, patented, non-metallic conductive 
cathode surface. Thin glass walls permit 
high beta radiation transmission. 








SEE OUR 
NEW 


antennas 
filters 
duplexers 
antenna test set 
at the 
1.R.E. 
Canadian 
Convention 


Oct. 8,9, 10 
in 
Toronto 


or write to 


SINCLAIR RADIO 
LABORATORIES LTD. 


70 Sheffield St., Toronto 15 
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4 DOUBLE 


"OBSTRUCTION LIGHT. 


. Side Conduit 
Entrance Type 


HIGH QUALITY — LIGHT WEIGHT 
SIMPLE — POSITIVE LATCH 
FOR EASIER — 


In accordance wi 
DEPT. of TRANSPORT SPECS. 


MODEL 0B24 DOUBLE 

OBSTRUCTION LIGHT 

SIDE conduit entrance type to 

facilitate instailation on hori- 
+ zontal conduit runs. Available 

in %” or 1” conduit tap. 


MODEL OB22 DOUBLE 
OBSTRUCTION LIGHT 

BOTTOM conduit entrance type 
to facilitate installation on 
vertical conduit runs. Available 
in 1” conduit tap. 


MODEL KG 114 

300MM BEACON 

Complete with two Aviation Red 
Color Filters. For two 500 (or 
620) watt lamps. Ventilated 
Dome to improve lamp life. 
Available in %%” or 1” con- 
duit tap. 

Request Descriptive Literature 


’ HUGHEY & PHILLIPS, INC. 


Manufacturers of 

300MM Beacons, Obstruction Lights, Pho- 
to-Electric Controls, Beacon Flashers, 
Special Junction Boxes, Microwave Tower 
Light Control & Alarm Systems, Remote 
Lamp Failure indicator Systems, and 
Complete Kits for: Tower Lighting, Sleet- 
melter Power & Control. ; 
3200 NORTH SAN FERNANDO BLVD. >= 

BURBANK, CALIF. A 

In Canada BEECHEY ENTERPRISES ( 

290 Lawrence Avenue West Ss 
Toronto 12, Ontario, Canada = 
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Telemasts 


FOR COMMERCIAL 
COMMUNICATIONS 


Masts to 200 ft.—single, twin-H, and 
quadruple — designed to CSA spec- 


ifications. 


Hot galvanized steel, re- 


sistance welded to Canadian Welding 


Bureau standards, 


in accurate 


jigs 


that insure easy and perfect erection. 
10-feet sections completely hot gal- 
vanized after all fabrication. Galvan- 
ized hinged steel base and complete 
line of attachment fittings. 


tenting BROS. LIMITED 


Ont 


Fergus, 


Est. 1874 
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“Student proof” counters have infinite 
life; no hysteresis; 200 volt minimum 
plateaus with less than 3 per cent plateau 
slope; and can operate up to 280 degree 
Centigrade for 250 days With no change 
in operating characteristics. 

Counters are available in 
ferent models. 

Radiation Counter Labs. Inc., Skokie, 
Til. (179) 


seven dif- 


Multi-channel vhf radio 
link equipment 


Murphy Radio Ltd. of England are 
now in production on their new MR851 
radio link equipment. This is a frequency- 
modulated system with a_ transmitter 
output of either 15 or 60 watts (deter- 
mined only by the power supply chosen). 
Operating frequency is in the band 152- 
174 mc. 

The baseband extends to 110 ke. and 
is capable of multiplexing 10 sub-carrier 
channels using double-sideband AM 
channeling equipment, or up to 24 using 
single-sideband. In addition, an engineer- 
ing order wire is provided on a party-line 
basis. "Test and alarm tones can also be 
carried on the baseband. 

The basic terminals can also be em- 
ployed back-to-back as non-demodulat- 
ing repeaters. AFC is used throughout to 
maintain frequency stability. Maximum 
deviation is 250 kc. The totally enclosed 
cabinets have front and rear doors for 
servicing. 

Tele-Radio Systems 


Ltd., Toronto. 


(180) 


Meter reads rf powers 
10 mw and 10 watts 


Hewlett-Packard calorimetric power 
meter model 434A measures power from 
10 milliwatts to 10 watts, full scale, at 
any frequency from dc to 10 kmc. Power 
is read directly in watts and dbw on the 
meter. 

The power range of the 434A bridges 
the gap between bolometer microwave 
power meters whose upper limit is 10 
to 100 milliwatts and conventional 
calorimeters, whose lower limit is 1 to 
10 watts. In addition, the 10-watt upper 
limit on the new instrument can be ex- 
tended by the use of calibrated attenu- 
ators or directional couplers. 

The 434A has a response time of less 
than 5 seconds on all ranges. A nominal 
figure of + 5% is set on the meters 
accuracy, although a figure of + 2% 
is attainable depending upon operating 
circumstances. 

Atlas Instrument Corp. Ltd., Toronto. 

(181) 
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Send blueprint, specifications 
or sample for quotation. 


BOHNE industries Limited 


1153 QUEEN ST. W. TORONTO 
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ALPHA ARACON 


invites you to visit 
Booth No. 358 
at the I.R.E. Convention. 


Featuring products of: 
ALPHA WIRE CORP. 
TUNG-SOL ELECTRIC INC. 
MARION ELECTRICAL INSTRUMENT CO. 
T.C.C. (CANADA) LTD. 


ALPHA ARACON 


RADIO COMPANY LTD. 
555 Wilson Ave., Downsview, Ont. 
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Round up: news and future events 





Farnborough Show stresses role of 
electronics in aeronautics 


Electronics is now a vital, integral 
part of aeronautics. Like the new 
atomic industry, aviation is complete- 
ly dependent on electronics for its day 
to day operation, its safety and its 
future progress. 

This importance of electronics in 
the air was impressively shown at the 
Society of British Aircraft Construc- 
tors’ Flying Display and Exhibition at 
Farnborough (September 1 to 7) 
where 21 firms belonging to the Elec- 
tronic Engineering Association and 
22 members of the Radio and Elec- 
tronic Component Manufacturers’ 
Federation exhibited. 

There were two major trends in 
electronic development to be seen. One 
was the way in which the industry is 
solving the problems of controlling 
the crowded airways of the jet-driven 
future. The other was the quite spec- 
tacular advance in reduced weight 
and size of airborne equipment while 
increasing its ruggedness. 

Both these factors will not only 
greatly increase flying safety but lead, 
obviously, to more economic operat- 
ing techniques. In other words, safer 
and cheaper flying. 


Electronic standards 
to be reviewed 
When the members of the American 
Standards Association meet in New 
York next November 18 for their 
ninth National Conference they will 


wy 


This replica of sputnik 3 clearly shows the complexity of the 
interested spectators 
of the All-Union Industrial Exhibition 


and its scientific equipment, The 


the Science Pavilion 


100 


discuss the benefits to be derived from 
standardization. 

A session of producer-consumer 
benefits from standards for electronic 
components will be sponsored by the 
Electronic Industries Association. 

Printed circuit and etched wiring 
standardization will also be discussed 
at this session by Dr. Joseph Harring- 
ton, Arthur B. Littke Company, Cam- 
bridge, Mass. Industry-military co- 
operation in the development of 
standards and how they benefit the tax- 
payer will be the subject of a joint 
presentation by Captain Henry Bern- 
stein, military engineering co-ordina- 
tor, Electronic Industries Association, 
Washington, D.C., and George Hull, 
assistant to the Secretary of Defense, 
Department of Defense (Supply and 
Logistics), Washington, D.C. 


“We must develop our own scientific 
and engineering frontiers and take our 
place in the world of science, and not 
just export our brains to make their 
contribution elsewhere.”—R. R. Mc- 
Laughlin, P.Eng., Dean of Faculty of 
Applied Science and Engineering, 
University of Toronto. 


One of every three households in 
Tokyo has a television set, and every 
second one has an electric washing 
machine, according to a survey con- 
ducted recently by the Tokyo Electric 
Power Co. 
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COMING EVENTS 


October 

8-10 IRE Canadian Convention. 

Exhibition Park, Toronto. 

National Electronics Confer- 

ence. Chicago. 

Fifth National Vacuum Sym- 

posium. San Francisco. 

National Simulation Confer- 

ence. Dallas, Texas. 

AIEE Fall General Meeting. 

Pittsburgh, Pa. 

EIA-IRE Radio Fall Meeting. 

Rochester, N.Y. 

29-Nov. 1 1958 Montreal High 
Fidelity Exposition, Windsor 
Hotel. 

30-Nov. 1 1958 Electron Devices 
Meeting. Washington, D.C. 

November 

12-14 Conference on _ Electronic 

Techniques in Medicine and 

Biology. Minneapolis, Minn. 

Society of Technical Writers 

and Editors 1958 Convention. 

Washington, D.C. 

Conference on Magnetism and 

Magnetic Materials, Philadel- 

phia, Pa. 

Acoustical Society of America. 

Chicago, Ill. 

28-Dec. 4 Electronic Computer Exhi- 
bition, London, England. 

December 

3-5 Second National Symposium 
on Global Communications. 
St. Petersburg, Fla. 

February 1959 

1-6 AIEE Winter General Meet- 
ing. Statler Hotel, New York. 


27-29 


17-19 


17-20 


20-22 





Alloy. germanium 
transistors 


In the November issue of 
CEE, Olaf Stavik of Northern 
Electric Co. Ltd. will discuss 
some aspects of a symmetrical 
N-P-N alloy germanium tran- 
sistor. This type of transistor 
has possible uses as a switching 
device. 

The familiar Wien bridge has 
been put to use in the frequency 
bridge manufactured by Muir- 
head Instrument Ltd. J. A. B. 
Davidson has prepared an inter- 
esting description of the instru- 
ment. 

One month from now the IRE 
Canadian Convention will be 
history. The editors of CEE will 
take an active part in the making 
of that history and will provide 
a full report for the November 
issue. 
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AUTOMATIC 
DECIMAL POINT 
COMPUTER 


The only desk-side electronic computer with direct programming 


and automatic positioning of decimal point 


Two exclusive features of the new IBM 610 Automatic 
Decimal Point Computer help make your engineering time 
more completely creative. First, direct programming: com- 
putation takes place as the program is being written, 
eliminating the need for separate program test runs. 
Second, automatic positioning of decimal point: the 
engineer is relieved of the burden of planning movement 
of the decimal point, greatly reducing problem-solution 
time. 


The new Automatic Decimal Point Computer also gives 
Ge fe you, among other valuable features, single-instruction 
A few applications square root, simultaneous division and multiplication, and 
of the 610 Automatic highly flexible tape units. The IBM 610 was designed 
Decimal Point Computer with reliability as a prime consideration; built-in self- 
‘ checking provides assurance of accuracy. In addition, this 
Analysis of : oa 
: low-cost electronic desk-side computer does not require 
Mass Spectrometric Data : meee 
air conditioning. 
Formulae Evaluations Discover today how the mobile IBM 610 can solve a wide 
ae range of scientific and engineering problems for your busi- 
Ca culation ness. For details, simply call the local IBM representative. 
of Aeroelasticity 
TIME 
EQUIPMENT 


TIME EQUIPMENT + DATA PROCESSING + ELECTRIC TYPEWRITERS —E———EE 


Data Reduction 


For further information mark No. 48 on our Readers’ Service Card 





PULSE AMPLIFIER KLYSTRONS 
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Eimac 
First 


for 
Power 
Amplifier 


Kiystrons 
..-: Across the RF SPECTRUM 


The exceptional ability of Eimac omplifier 

klystrons to conveniently and reliably gen 
2S ES =f f =F = = erate high RF power at ultra-high and super 
= : high frequencies makes them ideal for use in 
such important aeronautical applications a 
high-power ground-to-air communications, 
TACAN and other air navigational systems 
super-power radar for missile tracking, tropo 
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RF PEAK OUTPUT POWER -WATTS 
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FREQUENCY—MEGACYCLES 






























































scatter communications networks for earl 
warning defense and other UHF microwave 























systems. 
The broad frequency coverage and wid 
power range now offered by Eimac amplifie 






































klystrons is shown in the accompanying charts, 























Frequency coverage extends into the SHA 























range, and multi-megowctt pulse outpu 











powers are ovailable. 

For more detailed information on Eimac’ 
reliable, simplified approach to high pow 
at high frequencies, write for a copy o 
Klystron Facts Case Five. The Eimac Appl 
cation Enginees':g Department will gladl 
assist you in planning the use of Eimoc powe 



























































RF OUTPUT POWER-WATTS 






































klystrons. 










































































FREQUENCY—MEGACYCLES 


EITEL-McCULLOUGH, INC. 


SAN CARLOS © CALIFORNIA 


Ecmac First for Power Amplifier Klystrons 


EIMAC DESIGNED AND MANUFACTURED PRODUCTS a 
The World’s Largest Manufacturer of Transmitting Tube 

Negative Grid Tubes Vacuum Tube Accessories enintinith sade ; 

age $ ; anadian epresentative;? 

sea ge ony ee tae cia R. D. B. SHEPPARD 
eramic heceiving tu $" tine W Tub acuum Fumps 2036 Prince Charles Road, Ottawa 3, Caneda 
raveling Wave Tubes V's; 4 
Eimac family includes more than 40 ceramic electron tube types ee ee a ee 








